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[VADAS
INTRODUCTION

Lietuvos olimpiné akademija: uz humanizma, olimpizmo idealus

Prof. habil. dr. Povilas Karoblis
Vilniaus pedagoginis universitetas

Santrauka

Straipsnyje apzvelgiama 2008 m. Lietuvos olimpinés akademijos (LOA) metinés veiklos strategija, kryptys, olimpinio
Svietimo problemos, privalumai ir perspektyvos. Olimpinis Svietimas yra atviras visiems, svarbiausias jo humanistinis
tikslas — isugdyti Zzmonéms visam gyvenimui poreiki sportuoti, praturtinti jy egzistencijq. Olimpinio Svietimo propaguo-
Jjamoje olimpizmo koncepcijoje telpa daugybé vertybiy, jos yra bendros visoms Salims, taciau kiekviena Salis gali rasti
idejy, kurios svarbiausios jai, jos kultiirai, sportui, tradicijoms, ateiciai. LOA démesio centre — Sios veiklos kryptys:
mokiniy ir studenty olimpinis Svietimas (prioritetiné kryptis), Lietuvos sporto paveldo iSsaugojimo problemos, tolesnés
darbo ir bendradarbiavimo kryptys.

Svarbiausias uzdavinys — jtraukti moksleivijq, studentijq i kitrybingq kruopsty darbq skatinant sveikq gyvensenq,
didinti ir plétoti mokiniy, studenty Zinias apie olimpinj sqjidj, olimpine kultiirq, humanistines jos idéjas, idealus ir
vertybes, darancias jtakq jauno Zmogaus elgesiui; pedagogy kompetencijai tobulinti organizuoti konferencijas, rengti
seminarus, kurti ir jgyvendinti naujus projektus.

Lietuvos studentija visais laikais buvo aktyviausia sporto visuomenés dalis. AukStyjy mokykly atstovai aktyviai da-
lyvauja Tarptautinés olimpinés akademijos sesijose, kur visuomet akcentuojamas olimpinis Svietimas universitetuose,
raginama ieskoti naujy studenty sporto ir olimpinio Svietimo plétotés formy, kurti naujus projektus, atmesti susta-
baréjusias formas, didinti motyvacijq sportuoti ir viso pasaulio universitetams artimiau bendrauti tarpusavyje. Taigi
olimpinis Svietimas turi apimti studentijq, suburti vienam tikslui — olimpiniy idéjy jgyvendinimui remiantis tarpusavio
pagarba, teisingumu, dvasingumu, solidarumu ir asmenybés tobuléjimu bei tolerancija.

Sportas nusipelno vietos tarp kity Zmonijos civilizacijos veiksniy. Juk mokslas, kultira, sportas krové, krauna ir
kraus tikrqji valstybés kapitalg, didZiausiq ir dabarciai bei ateiciai reiksmingiausiq valstybés turto dalj. Visq 5§ kapitalq
biitina sukaupti ir iSsaugoti. Norint pasiekti §i tikslq, reikia kur kas aktyvesnio nei iki Siol istoriky — istorijos tyrinétojy,
mokytojy, aukStyjy mokykly destytojy — indélio.

Biitina padeéti tiems, kurie drqsiai jveikia Siuolaikinés treniruotés krivio reikalavimus, iesko ekonomiskesniy ir
efektyvesniy darbo formy siekdami sporto aukstumy. Svarbiausia yra sportininko asmenybé, paskui sportinis rezultatas.
Sportininkas — edukavimo objektas. Jis turi daug zmogisky savybiy, bet yra originalus, nepakartojamas. Sportas ugdo
asmenybes, o asmenybés veikia sportq suzadindamos kity norus Zengti lyderiy pédomis. Rytojaus olimpinis Svietimas
turi biiti susietas su olimpizmo vertybémis visais zmogaus gyvenimo tarpsniais. Principai, kurie {kvepia olimpinj svie-
timq, yra gristi teisingumu, demokratija, lygiateisiSkumu ir tolerancija.

RaktaZodZiai: olimpinis sqjudis, olimpinis Svietimas, olimpiné pedagogika, asmenybé, olimpizmo vertybés, Zinios,
globalizacija.

Ivadas Dabartini pozitri { sporto misija tarptautinio

Pekino olimpiniy zaidyniy Sukis ,,Vienas pasaulis 011mp1n19 S?JUdZK) vadovas fir- Zakas Rogas i$sake
ir viena svajoné* — tai {zvalgus naujas pasaulio ir atvykes { Lietuva savo kalboje Lietuvos kino kultii-
kiekvienos pasaulio valstybés ateities suvokimas. T0S akademijoje: ,, Néra jokios abejonés, kad sportas
Siandien laikas tapo brangiausiu ir nepakeitiamu 7@ pajégiausia Svieciamoji priemoné, mokanti mus
turtu, nes pasaulis keiCiasi nejtikétinu grei&iu. Toles-  Aumanistiniy socialiniy vertybiy, skatinanti svajoniy
né sporto mokslo plétoté, tolesné olimpinio $vietimo ~ isipildymo viltis, ugdanti pasididziavimo ir identiSku-
evoliucija—tai mes patys, musy veikla, kuri leis mums 720 jausmq, § zelgantz, kad svezkamg kune'butu svez@a
iveikti problemas ir grésmes, kurias gimdo profesiona- sz?la ('Kar(‘)bl'ls, 2007): Pasa.luly.Je. ats1'ra'do nauvja
lusis sportas. Tikroji sporto verte iSlieka tada, kai for- olimpinio Svietimo kryptis. Olimpinis Svietimas kei-
muojant asmenybe jtvirtinamas kultiringo gyvenimo ~ ¢iamas {olimping pedagogika (Neul, 2008). Olimpiné
biidas, iSsaugant ir plétojant sporto kultiiros statusa, pedaggglka - ta} m9k3135 apie S.p(‘)rjunu‘aun‘o Zmogaus
varzymosi humanizavima, objektyviai jvertinant be- ~aukl¢jima, remiantis humanistiniais olimpizmo idea-
sivarzandiyjy gebéjimus, isrySkinant bendrazmogis-  1ais ir vertybémis (Ristori, 2007; Georgiadis, 2008).
kyju vertybiy reik§me ir pakyléjant Zzmogaus dvasia Kiekvienoje valstybéje sportas turi biiti skirtas ug-
(Karoblis, 2003, 2005). Svarbiausia — sportininko dyti humanisting sportininko asmenybg atskleidziant
asmenybeé, paskui — sportinis rezultatas. fiziniy, protiniy ir dvasiniy ypatybiy visuma, lemian-
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Cia jo veikla, elgesi, savarankiSkuma ir atsakinguma
(Matsura, 2003). Tod¢l olimpiné pedagogika sukuria
sportinio rengimo pagrindus, kurie reikSmingai pri-
sideda prie sportininko tobulé&jimo.

Olimpinis Svietimas — amzinas vyksmas, sklei-
dziantis humanistinius olimpizmo idealus, turin¢ius
tvirtas pozicijas pasaulyje, padedancius gerinti zmo-
gaus gyvenimo kokybg.

Prioritetas — mokiniy ir studenty olimpinis
Svietimas

Olimpinis Svietimas reiskia tiek fizini, tiek protini
lavinima kartu. Kiekvienas vaikas turi teisg patirti
olimpizma per mokyma ir sporta (Poviliiinas, 2003).

Studenty sportas turi biiti susietas su olimpizmo
vertybémis visais studento mokymosi ir gyvenimo
tarpsniais. Olimpinis sportas, jo aukstumos, slové —
tai didelés vertybés (Gaizutis, 2008).

Iskeldami graziasias moksleivijos, studentijos
puses, negalime biiti abejingi ir blogybéms, bjau-
rojan¢ioms ydoms. Nemaza dalis besimokancio
jaunimo riko, piktnaudZiauja alkoholiniais gérimais,
plinta narkomanija, smurtas. Sportas ima prarasti savo
bendrosios kultiiros dalies statusa: merkantilizmas
gviesiasi iSstumti dorovines vertybes, sportas kaip ir
sportininkas tampa preke, ankstyvas sportiniy rezul-
taty siekimas stabdo sportuojanciy jaunuoliy prusi-
nima, sportas tampa verslu, medicinos, technologiju
bandymy arena (Stonkus, 2005).

Tokie nuogastavimai leidZia teigti, kad formuojant
asmenybg biitina didinti ir plétoti mokiniy, studenty
Zinias apie olimpini sajiidi, olimping¢ kultiira, huma-
nistines jos id¢jas, idealus ir vertybes, darancias jtaka
jauno Zmogaus elgesiui. Mokiniy, studenty sveikatos
stiprinimas ir palaikymas, kiekvieno besimokan-
¢io jaunuolio ipratinimas sportuoti, kiino kulttiros
poreikio visam gyvenimui suformavimas turi tapti
svarbiausiu valstybés rupesciu. Tikroji sporto verté
iSlieka tada, kai formuojant asmenybg itvirtinamas
sveiko gyvenimo budas. Reikia viska investuoti {
vaikus, jaunima, i ju sveikata, kad jie tikéty savo ir
Lietuvos ateitimi ir galéty ja kurti.

Svarbiausi uzdaviniai: jtraukti moksleivija, stu-
dentija i kiirybinga kruopsty darba skatinant sveika
gyvensena, taip pat padéti tiems, kurie drasiai jvei-
kia Siuolaikinés treniruotés kriivio reikalavimus,
ieSko ekonomiskesniy ir efektyvesniy darbo formy
siekdami sporto aukS$tumy; pedagogu kompetencijai
tobulinti organizuoti konferencijas, rengti seminarus,
kurti ir jgyvendinti naujus projektus. Kiek leidzia
galimybeés, Sie uzdaviniai igyvendinami.

Konferencijoje ,,Vaiky ir jaunimo olimpinio ug-
dymo aktualijos Salies mokyklose* patirtimi dalijosi
per 300 mokytoju, mokyklos vadovy, sporto kluby
atstovuy.

Lietuvos olimpinés akademijos mokslingje konfe-
rencijoje ,, Vaiky ir jaunimo olimpinis ugdymas Salies
mokyklose* dalyvavo Lietuvos tautinio olimpinio
komiteto, Kiino kultiiros ir sporto departamento
vadovai, Svietimo ir mokslo ministerijos atstovai,
mokykly direktoriai, mokytojai, déstytojai. Sesiose
grupése buvo nagriné¢jama tema ,,Olimpinio ugdy-
mo politika, veiklos valdymo struktiira ir kokybés
garantavimas®.

Buvo iteikti projekto tikryjy nariy pazyméjimai
mokykloms, pristaciusioms treju mety mokyklos
olimpinio ugdymo programas, mokyklos dalijosi
darbo patirtimi, susitarta dél mokyklos vertinimo
kriterijy, aptarta, kokia tvarka mokyklos pateiks
ataskaitas apie per mokslo metus nuveiktus darbus,
kaip bus nustatomos mokyklos, kurian¢ios naujas tra-
dicijas ir inovacinius mokymo metodus, atrandamos
naujos mokyklos — olimpinio ugdymo programos
igyvendinimo lyderés.

Siauliy rajono Verbiiny pagrindinéje mokykloje
vykusiame seminare ,,Olimpinio ugdymo programos
1gyvendinimo patirtis* ne tik skaityti Sesi praneSimai,
bet ir jvyko pirmasis mokyklos olimpinis festivalis,
kuriame dalyvavo olimpieciai, Siauliy rajono vadovai
ir visas mokyklos mokiniy ir mokytoju kolektyvas.
Sios mokyklos patirtis yra puikus pavyzdys visoms
Lietuvos pagrindinéms mokykloms.

Pedagogy profesinés raidos centre vykusioje Salies
konferencijoje ,,Vaiky ir jaunimo olimpinio ugdymo
programos igyvendinimo patirtis ir apibendrinimas*
praneSimus skaité sporto organizatoriai A. Povilil-
nas, M. Lauruténaité¢, O. Baboniené, A. Vaupsas,
J. Varkulevicius, D. Majauskien¢, patirtimi dalijosi,
olimpinio ugdymo mokykloje problemas apibendrino
mokytojai. LTOK prezidentas A. Povilitinas iskiliau-
sioms mokykloms jteik¢ LTOK véliavas uz olimpinio
Sveitimo idéjuy plétojima.

Lietuvos olimpin¢ akademija, Lietuvos rektoriy
konferencijos Kiino kultiiros komitetas ir Lietuvos
kiino kultiros akademija organizavo moksling Salies
aukstyju mokykly konferencija ,,Neformalaus kiino
kultiiros ugdymo aukstojoje mokykloje formos®,
idomius pranesimus joje skaité C. Garbaliauskas,
R. Kairaitis, L. Kalvaitiené, R. Mikalauskas, S. Ka-
valiauskas, V. Kazlauskas.

Radviliskio rajone sékmingai igyvendintas mokykly
projektas ,,Olimpieciai tarp miisy*. Bendromis rajono
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savivaldybés (meras A. Ceponis) ir visy rajono mokykly
bendruomeniy pastangomis suorganizuotas olimpinis
moksleiviy festivalis ,,Olimpieciai tarp musy-2008*.
Sis spalvingas, grazus renginys, propaguojantis ly-
gybés, garbingumo, teisingumo, pagarbos mokiniui,
mokytojui ir kitas Zmogiskasias vertybes, tapo dovana
visai rajono visuomenei. Vienas $io festivalio organiza-
toriy mokytojas J. Varkulevicius, i moksleiviy olimpini
Svietima idéjes savo siela, pedagogo patirtj, mokslo
zinias, sukaupta olimpinio Svietimo patirti uzrase
knygoje ,,Olimpinés dvasios neuzgesinsi®.

Pranciizy filosofas, §vietéjas, rasytojas Zanas
Zakas Ruso, aptardamas tobulo kiino ir dvasios
darnos biitinybe, teigé: ,,Norédami islavinti mokinio
prota— lavinkite jo kiing ir jéga, kuria remiasi protas,
saugokite sveikata, siekite stiprybés. Mokytojo ir
moksleivio veikla neturi biiti ,,terra incognito® (nezi-
noma zeme), o turi biiti ,,terra nostra“ — meilé zemei,
meilé vaikui, jo ugdymui ir tobulinimui.

Kaupti Lietuvos sporto pavelda

Sportas nusipelno vietos tarp kity zmonijos civili-
zacijos veiksniuy. Juk mokslas, kultiira, sportas krove,
krauna ir kraus tikraji valstybés kapitala, didziausia ir
dabarciai bei ateiCiai reikSmingiausia valstybés turto
dalj. Visa i kapitalg butina sukaupti ir iSsaugoti. No-
rint pasiekti §i tiksla, reikia kur kas aktyvesnio nei iki
Siol istoriky — istorijos tyrinétoju, mokytoju, aukstyju
mokykly déstytoju — indélio. Sioje srityje daug nu-
veiké mokslininkai, sporto organizatoriai H. SadZius,
S. Stonkus, S. Gecas, K. Miskinis, Z. Motiekaitis,
J. Zilinskas, P. Majauskas, A. Jakstas ir kiti.

Tartu universitete vykusiame tarptautiniame se-
minare ,,Zmonija sporto istorijoje — sporto istorija
zmonijai“ dalyvavo 25 Europos, Azijos, Siaurés ir
Piety Amerikos valstybiy atstovai, per 100 dalyviy
atstovavo nacionaliniams olimpiniams komitetams,
olimpinéms akademijoms, universitetams, muzie-
jams. Doc. S. Gecas skaité¢ pranesima ,,Olimpinis
Svietimas per sporto pavelda“, kuriame apzvelgé
LTOK, LOA, Lietuvos $vietimo jstaigy, muziejy edu-
kacing veikla per sporto paveldo propagavima. Kity
konferencijos dalyviy skaitytuose pranesimuose buvo
nagrinéjamos jvairios olimpizmo ir sporto istorijos
temos, diskutuota atskiry sporto Saky ir olimpizmo
populiarinimo, poziiirio | sporta transformacijy ir
kitais klausimais.

Lietuvos sporto mokslininkai ir jy nuveikti dar-
bai yra apzvelgti prof. K. Miskinio su kt. autoriais
parengtoje monografijoje ,,Lietuvos sporto moksli-
ninkai ir jy darbai®. Vilniaus pedagoginio universi-

teto sportininky, treneriy, organizatoriy rankomis ir
protu sukurtas paveldas sudétas i P. Karoblio knyga
,» Vilniaus pedagoginio universiteto iskiliausi sporti-
ninkai ir treneriai“. Olimpinio sporto paveldas uzra-
Sytas A. Povilitino monografijoje ,,Olimpin¢ Lietuva
19182008 metais*.

Pradgjo veikti internetiné Lietuvos sporto enciklo-
pedija. Lietuvos visuomenei pateikiama informacija
apie reikSmingiausius sporto jvykius ir reiskinius,
i8kilius asmenis — sportininkus, trenerius, mokslinin-
kus, sporto organizatorius ir kt., {vairiy sporto Saky
praktikos ir mokslo laiméjimus.

Lietuvos sporto muziejus kasmet surengia kelias
temines parodas, konferencijas, skirtas jvairiy spor-
to Saky, izymiu sportininky sukaktims paminéti,
spausdina straipsnius apie Lietuvos sporto veteranus,
rengia susitikimus su olimpieciais, sporto veteranais.
Taciau Lietuvos sporto muziejus turi modernéti ir
tapti pagrindine sporto paveldo jstaiga Lietuvoje.

Didelj darba propaguojant olimpini sporta atlieka
Lietuvos olimpieciy asociacija (prezidentas E. Levic-
kas). Olimpieciai aktyviai dalyvavo vykstan¢iuose
Lietuvos mokykly olimpinio §vietimo renginiuose
Radviligkio, Sirvinty, Pasvalio, Utenos, Birzy moky-
klose, olimpie¢iy apdovanojimo ceremonijose ir fina-
liniuose moksleiviy olimpinio Svietimo renginiuose.

LOA, siekdama paskatinti bendrojo lavinimo ir
aukstyju mokykly kiino kulttiros pedagogus, turinCius
dideli jaunimo olimpinio ugdymo idirbi, s€¢kmingai
telkianc¢ius mokykly bendruomenes olimpinio ugdy-
mo programoms jgyvendinti, organizavo pazinting
iSvyka 1 Italijos olimping akademija (Slizauskiené,
2008). Ivyko idomus, reikSmingas darbo patirties
pasidalijimas, ypac¢ buvo pabrézta senovés Graikijos
idealai, ju pedagoginé, istoriné ir socialiné reikSme.
Prie Sios iSvykos daug prisidéjo vizito organizatoré
Romos universiteto profesoré Angela Teja, Italijos
nacionalinio olimpinio komiteto prezidentas Ugo Ris-
tori, fondo generaliné sekretoré Marina Richardo. Ir
toliau bus jvairiapusiskai bendradarbiaujama, profe-
sorés Angelos Tejos straipsnis apie Antikos olimpines
zaidynes jau iSspausdintas ,,Sporto mokslo* Zurnale.
Ateinanciais metais numatoma iSvyka { Pranctizijos
olimping akademija, planuojama aplankyti Sorbo-
nos universiteta, UNESCO biistin¢je susitikti su
generaliniu sekretoriumi Kochiro Matsura, aplankyti
olimpines bazes.

Darbo ir bendradarbiavimo kryptys

LOA aktyviai bendradarbiauja su Tarptautine
olimpine akademija (TOA). Kasmet jos rengiamose



SPORTO MOKSLAS

sesijose, konferencijose ir simpoziumuose, Olimpijo-
je vykstanciose pasaulio jaunimo sesijose dalyvauja
Lietuvos atstovai. Reikia konstatuoti, kad LOA nariai
dirba toje pacioje olimpiniy idéju erdvéje kaip ir
kity Europos bei pasaulio akademijy mokslininkai,
organizatoriai, jaunimo atstovai. Sesiju medziaga
spausdinama specialiuose TOA leidiniuose siekiant
skleisti mokslinius olimpiniy studiju tyrimus.

LOA bendradarbiauja su Estijos, Latvijos, Cekijos,
Vokietijos, Rusijos olimpinémis akademijomis. Akty-
vus bendradarbiavimas su jvairiy $aliy akademijomis,
pasidalijimas darbo patirtimi, keitimasis informacija,
olimpiniy moksly tyrimy integracija ir panaudojimas
duoda impulsa tobulinti LOA veikla. Jau dvi Lietuvos
atstoves (D. Majauskiené, LKKA, ir A. Budreikaité,
Klaipédos universitetas) rengia daktaro disertacijas
olimpinémis temomis, aktualiomis miisy Salies mokyk-
loms. Miisy jauniems mokslininkams atsiveria nauja
moksleivijos olimpinio $vietimo erdvé. Numatoma
ateityje dalyvauti vieniems kity konferencijose ies-
kant naujy idéjy ir pristatant savo darbo patirt;.

LOA tarybos isteigtas LOA akademiko vardas
kasmet teikiamas Zymiems Salies ir uzsienio mokslo,
visuomenés ir olimpinio sgjiidzio veikéjams uz ypatin-
gus nuopelnus olimpiniam mokslui ir olimpizmui.

LOA tarybos isteigtas LOA garbés nario vardas
teikiamas uz ypatingus darbus, atliktus atstovaujant
Olimpinei akademijai, propaguojant olimpizma Salies
gyventojams, studentams ir moksleiviams.

Apibendrinimas

Lietuvos olimpinés akademijos taryba ir nariai
dirba toje pacioje olimpiniy idéjy erdvéje kaip ir kity
Europos bei pasaulio olimpiniy akademijy mokslinin-
kai, organizatoriai, jaunimo atstovai. Olimpinis spor-
tas, Svietimas apima visus visuomeneés sluoksnius,
buria visas sporto Sakas vienam tikslui — humanisky
olimpiniy idéjy jgyvendinimui remiantis tarpusavio
pagarba, teisingumu ir lygybe. Olimpinis Svietimas
vidurinéje mokykloje priskiriamas prie bendrojo i8si-
lavinimo dalykuy, ir kasdieniame mokyklos darbe yra
daug budy praturtinti moksleivi, mokytoja olimpine
dvasia. Aukstojoje mokykloje olimpinis Svietimas,
turédamas akredituotas programas kaip déstomas
dalykas, leidzia placiau isijungti i pagrinding mo-
komaja srove. Darbas drauge siekiant bendro tikslo
plecia Ziniy ir mokymosi horizontus.

Sportininko vieta olimpinése zaidynése svarbi ne
tik patiems sportininkams, bet taip pat Siuolaikinio
sporto atei€iai ir olimpinio sporto likimui, kadangi
sportininkai, treneriai, mokslininkai, gydytojai, va-

dybininkai yra visy sporto Saky ir olimpiniy vertybiy
kuréjai. Olimpinio Svietimo ir lavinimo svarbg turi
suvokti visi specialistai, dirbantys olimpinio sporto
srityje. Humanistinés sporto vertybés, olimpiniai
idealai, sporto istorijos iSsaugojimas musy dieny gy-
venime, kultiiroje yra vieni svarbiausiy dalyky. Visa
veiklos strategija, kryptingas poveikis sportininko,
moksleivio, studento dvasinei ir fizinei plétotei turi
daryti didelg itaka visos Zmonijos tobul¢jimui. Tai
atitinka dabarting olimpizmo pasauléziiira, ateities
perspektyvas, iprasminancias olimpinj Svietima. LOA
ateities kelrodziu turi biiti noras ir veikla daryti gera
zmonéms, savo Saliai, kiekvienas LOA narys turi
siekti biiti eruditas, intelektualas, mégti savo profesija
ir biiti saziningas, iStikimas sporto mokslui, olimpi-
niams idealams. Rytojaus olimpinis Svietimas turi
biiti susietas su olimpizmo vertybémis visais zmogaus
gyvenimo tarpsniais. Olimpizmas, Svietimas, kulttira
yra musy islikimo kelias.

LITERATURA

1. Cashman, P. (2003). Divergent sports and sporting cultures.
7" International Session for Directors of National Olympic
Academies (pp. 1-17). Ancienta Olympia, Greece.

2. Couberten and Olympism. Questions for the future. Report
of the Congress 1997 at the University of Le Harvre.

3. Gaizutis, A. (2003). Sportas — kulttiros Saltinis. Mokslinés
konferencijos ,, Olimpinis Svietimas ir kultira“ medziaga
(pp. 12—13). Vilnius.

4. Gecas, S. (2008). Zmonija sporto istorijoje — sporto istorija
zmonijai. Sporto mokslas, 3(53), 74.

5. Georgiadis, K. (2008). The implementation of Olympic
education programs at world level. Sporto mokslas, 4 (54),
32-39.

6. International Conference of Minister and Senior Officials
responsible of Physical education and Sports (2003).
UNESCO.

7. Karoblis, P. (2005). Olimpizmo dvasiné kultiira — visy tauty
nuosavybé. Sporto mokslas, 3(41), 3-9.

perspektyvos ir privalumai. Sporto mokslas, 2(32), 2—6.

9. Karoblis, P. (2007). Tarptautinio ir Lietuvos olimpiniy
komitety prezidentai. Vilnius: VPU.

10. Karoblis, P. (2008). Vilniaus pedagoginio universiteto
iskiliausi sportininkai ir treneriai. Vilnius: VPU,

11. Kazilionis, R., Stankevi¢iené, R., Urmonaité, E. (2008).
Pekino salvés. Vilnius: ,,Lietuvos ryto leidybos centras.
12. Maes, M. (2003). Olympism and culture. 7* International
Session for Directors of National Olympic Academies
(pp. 1-16). Ancienta Olympia, Greece.

13. Naul, R. (2008). Olympic pedagogy as a theory of
development of ethical and humanistic values in education.
Sporto mokslas, 3(53), 9-15.

14. Poderys, J. (2008). Olimpiniy Zaidyniy Pekine isstukiai
sporto mokslui. Sporto mokslas, 3(53), 2-8.

15. Poviliiinas, A. (2002). Pasaulio olimpinio sajiidzio raidos
tendencijos. Sporto mokslas, 3(29), 2-9.



2009 Nr. 1(55)

16. Povililinas, A. (2008). Naujiems darbams reikés ieSkoti
vidiniy rezervy. Olimpiné panorama, 4, 6-10.

17. Ristori, U. (2007). Pedagogica Olympica. XVIII Sessione
Celebrazione Del XX Consegna Dei Premi Aoni. Torino 3—6
maggio 2007. Atohotel Conkcord. Foro Italico — 00194 Roma.
18. Slizauskiene, R. (2008). Lietuvos kiino kultiiros mokytojai
patirties sémési Italijoje. Sporto mokslas, 3(53), 74.

19. Stonkus, S. (2005). Sportas ir kultira. Mokslas ir
gyvenimas, 9, 18—19.

20. Tarptautinis olimpinis komitetas (2006). Olimpiné chartija
(galioja nuo 2004 m. rugséjo 1 d.). Vilnius: LTOK.

21. Teja, A. (2008). Sport and art in antiquity. Sporto mokslas,
3(53), 16-24.

22. Varkulevicius, J. (2008). Olimpinés dvasios neuzgesinsi.
Radpviliskio r. savivaldybés administracija.

LITHUANIAN OLYMPIC ACADEMY: STANDING FOR HUMANISM AND OLYMPIC IDEALS

Prof. Dr. Habil. Povilas Karoblis
Lithuanian Olympic Academy

SUMMARY

This article reviews the annual activities of Lithuanian
Olympic Academy (LOA) for the year 2008, the
problems, advantages and perspectives of Olympic
education are analysed too. Olympic education is open
to everybody; the main humanistic goal of it is to form
a need for people to do sports for life, to enrich their
existence. The propagated Olympism conception of
Olympic education admits very many values which are
common to all countries but each of them can find ideas
that would be the most important to its culture, sport,
traditions, and future. LOA has these activity directions
at focus: pupils‘ and students‘ Olympic education
(underlying direction); Olympic sport at higher education
institutions; the preservation problems of Lithuania sport
heritage; scientific evaluation of Olympic Games results;
further trends of working and collaboration.

The main task is to involve schoolchildren and
students into creative activity aiming to promote healthy
lifestyle, increase and develop pupils‘ and students*
knowledge about Olympic movement, Olympic culture,
its humanistic ideas, ideals and values that influence
youngsters’ behaviour; to organize conferences,
seminars, create and implement new projects aiming
to develop pedagogues’ competence.

Lithuanian students always have been the most
active part of sporting society. Representatives of higher
education schools are very active in participating at
the sessions of International Olympic Academy where
Olympic education in universities is always emphasized,
they are encouraged to look for new forms of students’
sport and Olympic education development, to create

Povilas Karoblis

Vilniaus pedagoginio universiteto

Sporto ir sveikatos fakulteto Sporto metodikos katedra
Studenty g. 39, LT-08106 Vilnius

Tel.: +370 5275 1748

new projects, to enhance motivation for sport and for
the universities all over a world to communicate in
closer ways. Thus Olympic education has to include a
student body and to organize it for one common goal —
for implementation of Olympic ideas that goes together
with inter-respect, rightness, spirituality, solidarity, self
perfection and tolerance.

Sport deserves to be one of the humankind civilization
factors. After all, science, culture and sport did, do and
will do the real contribution to state‘s capital which is
the most considerable and the most important part of
nation‘s property. All this capital must be gathered and
saved. It is needed more active, input of historians —
history researchers, teachers, and lecturers of higher
schools - in achieving this goal.

It is necessary to help those who bravely overcome
the loads of contemporary training and seeks for more
economical and for more effective working forms aiming
to reach high sport results. The most important is athlete‘s
individuality and then — result. Athlete is the object of
education. Athlete himself has many common features,
but, in the same way, he is original and inimitable. Sport
educates personalities and personalities influence sport by
stimulating people wishes to follow after sport leaders.
Tomorrow’s Olympic education must be connected
with Olympism values through all periods of human‘s
development. Principles that inspire Olympic education are
based on rightness, democracy, equality and tolerance.

Keywords: Olympic movement, Olympic education,
Olympic pedagogy, personality, Olympism values,
knowledge, globalization.
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Past and present of high-performance training system:
traditional and block periodization

Prof. Dr. Habil. Viadimir Issurin
Elite Sport Department at the Wingate Institute, Israel

Summary

Traditional training periodization, a division of the entire seasonal program into smaller periods and training
units, was postulated more the four decades ago as general guidelines for training designing in any sport and for any
level of the athletes’ competence. The changes occurred in international sport, training technologies and workloads’
level elicited contradictions between scholastic model of periodization and needs of prominent coaches. The major
physiological restrictions of traditional model refer to conflicting responses producing by concurrent training for
many targeted abilities, insufficient training stimulation induced by mixed multi-targeted program, excessive fatigue
accumulation, the salient methodological disadvantage relates to inability to provide multi-peak performances over
the year. The alternative Block Periodization (BP) model has been recently implemented; its basic positions encompass
general principles of training designing (1), taxonomy of mesocycle-blocks (2); and general guidelines for compiling
an annual plan (3). The scientific background of BP system refers to two powerful mechanisms of human adaptation:
homeostatic regulation and stress reaction. Separation of workloads demanding homeostatic regulation or stress
reactions, as proposed by the BP system, allows avoiding conflicting physiological responses and obtaining more

beneficial training stimulation.

Keywords: Traditional and new training periodization, training system, block periodization.

Introduction

The general theory of high-performance training
was established at early 60ties and was based on
research findings and empirical outcomes, which
were in common disposal at that time. Of course,
this knowledge, practical experiences and demands
to training workloads were not resembled to
contemporary level. At that time traditional training
periodization, a division of the entire seasonal
program into smaller periods and training units,
was postulated as general guidelines for training
designing in any sport and for any level of the athletes’
competence (Matveyev, 1964; Ozolin, 1970; Harre,
1973). It is doubtless that world sport and its scientific
background have experienced tremendous changes,
whereas the traditional training periodization has
remained at the same level of the initial publications.
Apparently, these changes occurred in international
sport, training technologies and practicing workloads
elicited contradictions between scholastic model
of periodization and expectations of prominent
coaches. These contradictions affected appearance of
alternative periodization systems and ultimately Block
Periodization of training. This review is purposed to
introduce non-traditional Block Periodization (BP)
as an alternative to traditional model and as the
practical approach to enhance preparation system of
high-performance athletes.

Materials and methods

The present review is based and embraces
the scientific and empiric materials, which have
been accumulated in world scientific literature,
professional reports published following particular
projects and submitted to the author personally, and
outcomes of applied research work of author with
different sub-populations of elite athletes.

Results and discussion

The present part of review summarizes essentials
of the proposed problem, namely: basics of traditional
periodization, outcomes of the earliest attempts to
reform the traditional model, and the guidelines for
implementation of Block Periodized training.

Scope of traditional periodization

The major structural component of traditional
model is formed by hierarchical system of training
cycles and units. Its upper level belongs to multi-
year preparation, where the Olympic quadrennial
cycle is of particular importance. The second level
is represented by the macrocycles which usually last
one year but can be half a year and even less. The
macrocycles are divided into training periods: the first
for more generalized work (preparatory period); the
second for more event-specific work and competitions
(competition period); the shortest period is set aside
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for active recovery and rehabilitation. The next two
levels of the hierarchy are reserved for the mesocycles
(medium-size training cycles) and microcycles
(small-size training cycles); the bottom part belongs
to workouts and exercises, which are the building
blocks of the entire training system.

Because the periods are the most meaningful
components in the traditional theory their particularities
and content are clearly prescribed. The preparatory
period contains extensive, high volume, multilateral
exercises to develop mostly general physical and
technical abilities, whereas the competitive period
is focused on intensified, specialized exercises
of reduced volume including participation in
competitions. The biological background of such
a design presupposes a gradual enhancement of
athletes’ adaptability induced by increasing training
stimulation.

Even at early 80ties the prominent coaches
and several researchers marked the limitations
of traditional model and tried to reform it. The
predominant traditional methodic approach proposed
the simultaneous development of many targeted
abilities. Each of these targets required specific
physiological, morphological and psychological
adaptation, and many of these workloads were
not compatible, causing conflicting responses.
These disadvantages of the traditional model are

methodological disadvantage relates to inability to
provide multi-peak performances over the year.

Although the traditional periodization proposes
annual plans with a number of peaks, even the three-
peak design does not satisfy the international sport
trend towards competitions throughout the year. It
is obvious that the multi-peak tendency of modern
top-level sport contradicts to traditional periodization
(Suslov, 2001).

Earliest implementations of Block Periodized
training

The term training blocks appeared within sub-
population of high-performance coaches at early
80ties. Its general connotation was referred to a
training cycle of highly concentrated specialized
workloads. Implementation of training blocks was
logically connected with the intention to enhance
traditional multi-targeted mixed training and provide
successful multi-peak performances. Certainly,
these initial attempts were not conceptualized, not
documented, and not published. Nevertheless, at least
three successful experiences were fulfilled at that time
and published (Table 1).

Table 1

Summary of earliest implementations of Block Periodized
training in preparation of world-class athletes

. . Number
summarized below (Flgure 1) and total Particularities of .
. Preparation
duration of | proposed mesocycles- Source
outcomes
Domain Major limitations mesocycles- blocks
blocks
Energy supply is not sufficient for concurrent for Three; 8-10 Developmental: Preparation Bondarchuk,
Physiology performance of mixed multi-targeted workioads weeks the workload level ofgold-, | 1986 and 1988
Different physiological systems require different periods gradually increases to | silver-, and
of recuperation, athletes do not get sufficient restoration maximum: bronze-medal
Exercises combining various modalities often interact competitive: the load winners in
negatively and produce conflicting training responses level is stabilized; the hammer
athletes focus throw at the
Performance of stressed workloads demands high on competitive 1988 Olympic
Psychology levels of mental concentration that can't be directed at performance; Games
many targets simultaneously restoration: athletes
utilize active recovery
High-level athletes need for progression large amounts and prepare for the
Training of training stimuli that can't be obtained by concurrent t traini "
Methodology training for many targets next training stage
i P——— " " Three or General: the Preparation Touretski,
nability to provide multi-peak preparation an .
successful performances during the entire annual cycle four, 5-10 workload's are focu§ed ofﬁve—fQId 1993 and 1998
weeks on aerobic and varied Olympic
Fig. 1. Major limitations of the traditional periodization in coord.matlve ab‘ht““; Champion
view of high-performance athletes preparation: based on Bell et P eaﬁc't deve!;pmg PAlexantder
: . nt-speci -
al., 2000; Coffey et al., 2007; Collins, MacPherson, 2007; Issurin, event-sp e; c f ?p 0\;’ wor
) 12004 Virw. 1995 energetic mechanisms | fold Olympic
2008; Putman et al,, u, : and competitive Champion
speed; Michael Klim
The physiological and psychological restrictions competitive: contains | and other top-
£ traditi 1 del id di . “tapering” and swimmers
oI traditional mode€l ar€ considered 1n previous culminates with
publications (Issurin, 2007 and 2008): the salient competition
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Three; 6-10 Accumulation: Attainment Issurin,
weeks developing basic of three gold, | Kaverin,1985:
abilities (aerobic three silver | Kaverin Issurin,
endurance, strength, | medals in the 1989
and general 1988 Olympic
techniques); Games and
transformation: 8 and 9 gold
developing event- medals in the
specific abilities World
(speed endurance, Champion-
specialized muscle | ships of 1989
endurance, proper and 1990
technique; realization, | respectively
pre-competitive
training phase that
focused on race
modelling, maximal
speed and preparing
for competition

Despite the obvious uniqueness of each sport in
which earliest implementations of BP were fulfilled,
the crucial particularities of training designing were
almost identical:

— The training blocks were designed focusing on
a minimal number of abilities-targets;

— The training blocks are sequenced and joined in
separate stages; the total number of proposed blocks
is relatively small (three-four);

—The training blocks last usually two-four weeks;
this duration correspond to standard of mesocycle;
thus BP presupposes manipulation mostly with
mesocycle-blocks;

— The joining of separate training stages forms
an annual cycle; therefore, multi-peak performances
are provided by sequencing of properly designed
training stages.

All above presented particularities and positive
experiences of successful world-class athletes were
taken into account and utilized in guidelines for
implementation of BP training.

Guidelines for implementation of Block Peri-
odized training

The guidelines of block periodized training
embrace the following items:

1) general principles of training designing;

2) taxonomy of mesocycle-blocks;

3) guidelines for compiling an annual plan.

The general principles affect common approach
and structuring of preparation proposing the following
positions. The first principle proposes concentration
of training workloads; it presupposes priority of highly
concentrated means, which provide sufficient stimuli
to enhance targeted abilities in high-performance
athletes. It is obvious that such high concentration
of workloads within certain training block can be
provided for very limited number of targeted abilities.

Thus, the second principle postulates minimal number
of abilities-targets within single block. For the
majority of sports the number of decisive abilities
exceeds the number of targeted abilities that can be
developed simultaneously. Furthermore, the third
principle claims consecutive development of many
abilities. Both theory and practice demand that
simultaneous use of compatible workloads provides
higher and more predictable effect. Consequently
the forth principle declares compilation and use of
specialized mesocycles- blocks where the expected
negative loads’ interactions be excluded.

Taxonomy of mesocycles-blocks regulates
content and sequencing of appropriate training
programs. Unlike the traditional theory where eight
to ten types of mesocycles were proposed (Matveyeyv,
1964, 1981; Harre, 1973; Bompa, 1984; 1999), the BP
system offers very compact mesocycles’ taxonomy
that comprises of three types of mesocycles-blocks,
1.e. accumulation, transmutation, and realization. The
first type is devoted to developing basic abilities such
as general aerobic endurance and cardiorespiratory
fitness, muscular strength, and basic coordination.
The workloads’ administration presupposes their
relatively high volume and reduced intensity. Its
duration depends on specificity of certain sport and
phase of annual preparation; it varies from two to
six weeks. The second type focuses on sport-specific
abilities like special (aerobic-anaerobic or glycolitic)
endurance, strength endurance, proper technique and
tactics; this is the most exhausting training cycle and
usually lasts about two-four weeks. The third type is
intended to restore the athletes and prepare them for
the forthcoming competition. It contains exercises
and tasks for modeling competitive performance
and a sport-specific program for active recovery and
tuning. Its length ranges from 8-15 days.

Three sequenced mesocycle-blocks form a
single training stage that culminates with a specific
competition. The correct sequencing of the mesocycles
within the training stage makes it possible to obtain the
most favourable state of both basic and sport-specific
abilities on time of planned competition i.e. peaking.

Compiling of annual cycle can be viewed as a
sequencing of more or less autonomous stages, where
similar aims are attained by means of a partially
renewed and qualitatively improved training program.
A test battery repeated at each stage together with
competitive performance results will help to monitor
the training process and provide feedback that can be
used for ongoing evaluation and program rectification.
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The total number of training stages in an annual cycle
depends on the particularities of a given sport, its
calendar of important competitions, etc., and usually
varies from four to seven. Apparently, the annual plan’s
temporal structure is determined by the chronology
of training stages, which are strictly dependent on
the schedule of mandatory and targeted competitions.
Correspondingly, the duration of several mesocycle-
blocks is defined following demands of forthcoming
competition. Thus, training stage duration varies
from three months (usually in early season) to 25
days (usually late in the season, depending on the
frequency of mandatory competitions). Based on the
general demands of the training stage chronology,
additional competitions, training camps and medical
exams can be indicated.

Conclusion

From the viewpoint of classic theory of human
adaptation two powerful mechanisms of physical fitness
enhancement should be emphasized: homeostatic
regulation and stress adaptation. As it was claimed
by Cannon (1929), homeostatic regulation intends to
maintain the constancy of the body’s internal milieu
and stability of rigid biological constants like body
temperature, osmotic pressure, pH, ion content, water-
electrolyte balance and O, pressure. The large repertory
of moderately intense exercises broadens the limits of
homeostasis and enhances its regulatory mechanism.
This repertory embraces a large group of training
modalities intended to improve the basic metabolic
background, the amount and activity of oxidative
enzymes, and the rate of biochemical and hormonal
reactions involved in muscular effort and recovery
(Viru, 1995). Therefore, homeostatic regulation serves
as a predominant mechanism for developing basic
sport abilities like cardiorespiratory fitness, general
neuro-muscular coordination, and morphological and
organic adjustment of the musculoskeletal system.
Apparently that on the early stages of long-term athletic
preparation the homeostatic regulation is the prevalent
mechanism of adaptation to training. Moreover,
this type of biological regulation predominates in
training cycles intending to develop basic motor and
technical abilities in high-performance athletes, i.c.
in accumulation mesocycle-blocks.

Unlike the workloads of moderate intensity the
highly intensive exercises mobilize the athlete’s
energy resources in amounts that exceed the
metabolic level necessary for homeostatic response.
These increased demands trigger off profound

endocrine responses, i.e., the secretion of stress
hormones. This type of pronounced catecholamine
response clearly indicates activation of stress
mechanism (Selye, 1950). Such exercise induced
stress reactions are characteristic of intense and
severe training programs, which are very typical of
high-performance training in mid- and late-season,
following the traditional model of periodization,
and for transmutation mesocycle-block programs
in the BP system. Therefore, training programs to
enhance basic motor and technical abilities exploit
to a great extent homeostatic responses, whereas
intense exhausting training programs intended to
improve more specific abilities activate the general
adaptation mechanism.

Therefore, execution of training program
demanding only or mostly homeostatic regulation
allows facilitating enhancement of the appropriate
abilities and broadening the limits of homeostasis.
An intense exhausting training program activates the
general adaptation mechanism, which transforms and
amplifies metabolic and hormonal responses (Viru,
1985; Schwarz, Kindermann, 1990). Administration
the training that entails the use of both types
of exercises concurrently is characterized by
energy needs that surpass the limits of homeostatic
regulation; correspondingly, stress reactions become
dominant while the homeostatic responses remain
suppressed and aggravated. Such conflicting response
deteriorates training effect of workloads developing
basic athletic abilities.

Separation of workloads that demand homeostatic
regulation or stress reactions, as proposed by the BP
system, allows preventing conflicting physiological
responses and providing beneficial conditions for
selective training stimulation of basic and sport-
specific abilities within appropriately designed
mesocycles-blocks.
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DIDELIO MEISTRISKUMO TRENIRUOTES SISTEMOS RAIDA:
TRADICINE IR BLOKINE PERIODIZACIJOS
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SANTRAUKA

Tradiciné treniruotés periodizacija — visos sezono
programos suskirstymas | mazesnius laikotarpius ar
treniruotés blokus — buvo apibrézta daugiau nei pries
keturis deSimtmecius, kaip bet kurios sporto Sakos
bet kurio meistriSkumo lygio sportininko treniravimo
strukttiros sudarymo gairés. Tarptautiniame sporte vyko
permainos, treniruotés technologijos ir kraviy lygiai
sukélé priestaravimy tarp tradicinio scholastinio peri-
odizacijos modelio ir treneriy profesionaly poreikiy.

Pagrindiniai psichologiniai tradicinio modelio
apribojimai sukelia priestaringy reakciju, kylanciy dél
vienu metu taikomy treniravimo budy skirtingiems
gebé¢jimams lavinti, nepakankamo treniruotés poveikio,
atsirandancio dél misSrios daugiatikslés programos,
pemelyg didelio nuovargio kaupimosi; pagrindinis me-
todologinis trilkumas siejamas su negaléjimu uztikrinti
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Elite Sport Department at the Wingate Institute
Netanya 42902—Israel

Tel: +972-9-8639521/523; fax: +972-9-83-55-477
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daugkartinio geriausios sportinés formos pasiekimo
metiniu laikotarpiu.

Alternatyvusis blokinés periodizacijos (BP)
modelis idiegtas neseniai; jo esminiai komponentai
apima: 1) bendruosius treniruotés planavimo principus;
2) mezocikly — bloky sistemg ir 3) bendrasias metinio
plano sudarymo rekomendacijas. Mokslinés BP siste-
mos prielaidos remiasi dviem veiksmingais Zzmogaus
adaptacijos mechanizmais: homeostatiniu reguliavimu
ir stresiniu atsaku. Darbo kruviy, kuriems reikia homeo-
statinio reguliavimo arba stresinio atsako, atskyrimas,
kaip kad sitilo BP sistema, leidZia iSvengti prieStaringy
psichologiniy reakcijy ir padeda pasiekti naudingesni
treniruotés poveiki.

RaktaZodZiai: tradiciné ir naujoji treniruotés peri-
odizacija, treniruotés sistema, blokiné periodizacija.
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Pasaulio jaunimo irklavimo viceCempiono ir olimpiniy Zaidyniy
prizininko rengimosi analizé ir parengtumo kaitos
keturmeciu olimpiniu ciklu biidingi bruozai

Einius Petkus
Vilniaus pedagoginis universitetas

Santrauka

Lietuvos irklavimo sporto raida yra labai permaininga — puikiy sportiniy laiméjimy laikotarpius keicia laiko tarps-
niai, kai sportinis meistriSkumas sumazéja. Sporto mokslas jgauna vis svarbesne reik§me ugdant didelio meistriskumo
sportininkus. Irkluotojy rengimqsi nagrinéja daugelio Saliy mokslininkai (Hagerman, 1988, Steinaker, 1993, Yoshiga,
Higuchi, 2003), tarp jy ir misy Salies atstovai (Raslanas, 1998; Staras, Arelis, Venslovaite, 2001; Skernevicius ir kt.,
2004), kurie tiria Lietuvos didelio meistriskumo irkluotojy rengimosi problemas. Norint neatsilikti nuo mokslo pazangos
irkluotojy rengimosi eigq biitina tyrinéti nuolat.

Tyrimo objektas — Lietuvos irklavimo rinktinés irkluotojy rengimasis ir parengtumas.

Tyrimo tikslas — istirti Lietuvos irklavimo rinktinés irkluotojy fizinj issivystyma, fizini parengtumaq, gebéjimus, funkcing
pajéguma, isryskinti puikius sportinius rezultatus pasiekusio sportininko rengimosi ir parengtumo bruozus.

Tyrime dalyvavo 10 Lietuvos irklavimo rinktinés kandidaty, vienas is jy Siais metais pasieké labai gerus sportinius
rezultatus. ISanalizuotas Sio sportininko rengimasis keturmeciu olimpiniu ciklu, sportininko dienorastis ir trenerio
apibendrintos ataskaitos, sportininko varzybiné veikla. IStirta organizmo adaptacijos prie fiziniy kriviy eiga. Tyrimo
rezultatai parodeé, kad didelio meistriskumo jaunojo irkluotojo atliktas fizinis kriivis keturmeciu olimpiniu ciklu didéjo,
nors ketvirtyjy mety darbo apimtis buvo nedidelé ir turi galimybiy didéti. Taciau tinkamai paskirstytas darbo intensy-
vumas, atitinkantis sportininko organizmo adaptacines galimybes, padéjo svarbiausiose varzybose pasiekti labai gerus
sportinius rezultatus. Per keturmetj ciklq labai padidéjo sportininko raumeny masé, plastaky jéga, VRSG, AARG, 10 s
maksimaliy pastangy specialusis galingumas kito maziau, taciau buvo optimalaus lygio, prilygo Lietuvos rinktinés
irkluotojy vidurkiams. Taikomi fiziniai kritviai labiausiai veiké aerobiniy galiy tarp anaerobinio slenkscio ir kritinio
intensyvumo riby bei VO, max kaitq. Kraujotakos sistema gerai adaptavosi prie taikomy, fiziniy kriiviy, tirti rodikliai
buvo daug geresni uz Lietuvos irklavimo rinktinés vidutines reiksmes. Dauguma uzfiksuoty parengtumo ir funkcinio
pajégumo rodikliy atitiko modelines charakteristikas.

RaktaZodZiai: irklavimas, fiziniai kritviai, fizinis iSsivystymas, parengtumas, funkcinis pajégumas.

Ivadas pasiekusiy ypac gery sportiniy rezultaty, rengimosi
Lietuvos irklavimo sporto raida yra labai per- €igair parengtumo ka.itos bl—}dngUS bruozus. o
maininga — puikiy sportiniy laiméjimy laikotarpius Iskyla labai didelio meistriSkumo sportininky

kei¢ia laiko tarpsniai, kai sportinis meistriSkumas ~rengimosi ir fizinio parengtumo individuliy budingy
sumazéja. Sportininky rengimosi metodologija spar- ~ bruozuy isrySkinimo problema, jos sprendimui biitina
&iai tobuléja. Fundamentali sporto treniruotés teorija  Pasitelkti sporto mokslo tyrimy metodologija.

vis tobulinama, atsiranda naujy kryp¢iy (Ilnaronos, Darome hipoteting prielaida, kad iStyre Lietuvos
2004; Bormapurok, 2006; Issurin, 2008). Sportiniai rinktinés irkluotojus atskleisime puikiu sportiniy
rezultatai sparciai geréja, pasaulio rekordai vis atnau- rezultaty pasiekusiy sportininky rengimosi ypatumus
jinami. Sporto mokslas jgauna vis svarbesng reikSme ir ju fizinio i8sivystymo, fizinio parengtumo bei funk-
ugdant didelio meistriSkumo sportininkus. Irkluotojy cinio pajégumo individualius specifinius bruozus.

rengimasi nagrinéja daugelio Saliy mokslininkai (Ha- Tyriplo obj ‘ekta's - Lietuvos irklavimo rinktines
german, 1988; Steinaker, 1993; Yoshiga, Higuchi, 1rkIUOt?J‘l re.nglmasysvl? p.are.ngtuma%s. . o
2003), tarp ju ir miisy 3alies atstovai (Raslanas, 1998; Tyrimo tikslas —iStirti Lietuvos irklavimo rinkti-

Staras, Arelis, Venslovaité, 2001; Skernevicius irkt., 1¢s irkluotoju fizinj i8sivystyma, fizini parengtuma,
2004), kurie domisi Lietuvos didelio meistriskumo ir- ~ geb¢jimus, funkcinj pajéguma, isryskinti puikius
kluotojy rengimosi problemomis. Tyrinétas Lietuvos ~ Sportinius rezultatus pasiekusio sportininko rengi-
irkluotojy rengimasis 2004 m. olimpinéms zaidynéms mosi ir parengtumo bruoZus.

Aténuose (Petkus ir kt., 2006), taciau kiekvienas
olimpinis keturmetis ciklas — tai vis naujas sporto
plétotés etapas, nauji reiskiniai, nauji mokslo ir prak- Tyrime dalyvavo 10 Lietuvos irklavimo rinktinés
tikos laiméjimai. Todél norint neatsilikti nuo mokslo ~ kandidatu, vienas i$ ju Siais metais pasické labai
pazangos aktualu nuolatos tyrinéti irkluotojy rengi- ~ 8°TUS sportinius rezultatus — tapo pasaulio jaunimo
masi, ypa¢ atkreipiant démesi i atskiry sportininkuy, vicecempionu ir 2008 m. olimpinése zaidynése Pe-

Tyrimo organizavimas ir metodai
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kine iSkovojo 8 vieta. [Sanalizuotas Sio sportininko
rengimasis keturmeciu olimpiniu ciklu, sportininko
dienorastis ir trenerio apibendrintos ataskaitos, spor-
tininko varzybin¢ veikla.

Irkluotoju organizmo adaptacijos eigos tyrimai
atlikti pagal ,,Pekinas-2008 programa. Tirtas fizinis
iSsivystymas: igis, kiino mas¢, raumeny maseé, riebaly
mase, gyvybinis plauciy tiris (GPT), plaStaky jega.
Fizinéms galioms vertinti nustatytas vienkartinis rau-
meny susitraukimo galingumas (VRSG) ir anaerobinis
alaktatinis raumeny galingumas (AARG) taikant laipti-
ne¢ ergometrija ir 10 s maksimaliy pastangy testa dirbant
irklavimo ergometru (Concept II). Aerobinio slenkscio
(AS) galingumas nustatytas darbo irklavimo ergometru
metu registruojant pulso daznj (PD), darbo galinguma
ir nustatant laktato (La) koncentracija kapiliariniame
kraujyje, paimtame i pirSto. Laikyta, kad AS pasiektas,
kai La koncentracija kraujyje biidavo 4 mmol/l. Aero-
bin¢ iStvermé tirta dirbant ties kritinio intensyvumo
riba (KIR), kai O, vartojamas maksimaliai. Tiriamieji
po 15 min pramankstos ir pailsé¢j¢ 10 min atliko testa
— ties kritinio intensyvumo riba (VO, max) dirbo tol,
kol nebegaléjo iSlaikyti programuoto darbo galingumo
(buvo fiksuojamas darbo trukmes laikas). VO, max
nustatytas su dujy analizatoriumi.

Tiriant psichomotorines funkcijas nustatytas pa-
prastosios psichomotorinés reakcijos i Sviesos dirgikli
laikas, centrinés nervy sistemos paslankumui vertinti
taikytas judesiy daznio per 10 s matavimo testas.

Kraujotakos sistemos funkciniam pajégumui tirti
taikytas kompleksinis testas nustatant PD po 5 min
guléjimo, PD reakcija i aktyvuyji ortostatini méginj ir
standartinj fizini krtvi (30 atsitipimy ir atsistojimy
per 45 s) ir 60 s atsigavimo metu, apskai¢iuojant Rufje
indeksa. Taip pat iSmatuotas kraujosptdis sédint ir
po aerobinés iStvermes testo, nustatyta hemoglobino
(Hb) koncentracija kraujyje ir hematokritas (Ht).
Aerobingés energijos gamybai jvertinti dirbant irkla-
vimo ergometru su duju analizatoriumi nustatytas
maksimalus O, suvartojimas (VO, max). Nustatytos
ir deguonies pulso reiksmés (DP). Tyrimo metodikos
apraSytos SkerneviCiaus ir kt. (2004).

Tyrimo rezultatai

Analizuojant tiriamyju ketvirty olimpinio ciklo
mety treniruotés kriivi iSryskéjo, kad parengiamasis
laikotarpis tgsési 6 mén., t. y. lapkri¢io—balandzio
mén., ir buvo suskirstytas i tris etapus: ivadini, didelio
fizinio kravio ir specialiojo rengimo. 1,9 % laiko buvo
skirta anaerobinéms alaktatinéms galioms ugdyti,
17,2 % — maksimalioms aerobinéms ir anaerobinéms
glikolitinéms galioms lavinti (kai PD 161-180 k./min,

o LA koncentracija kraujyje — 6—14 mmol/l), 36,8 %
laiko skirta kraujotakos sistemai stiprinti ir aerobinéms
reakcijoms raumenyse skatinti (kai PD 141-160 k./
min, o La koncentracija kraujyje — 2—4 mmol/l). Mazo
intensyvumo, atgaunamojo pobtidzio fiziniam kriiviui,
technikos tobulinimui buvo skirta 35,1 % laiko. Var-
zybu laikotarpis tgsési 5 mén., t. y. geguzés—rugséjo
mén., buvo suskirstytas | du etapus: parengiamyjy ir
pagrindiniy varzyby. Jo metu sékmingai dalyvauta
dviejuose svarbiuose renginiuose — 2008 m. olimpi-
nése zaidynése Pekine uzimta 8-a vieta, o pasaulio
jaunimo ¢empionate pelnytas sidabro medalis. Siuo
laikotarpiu anaerobiniam alaktatiniam galingumui ir
iStvermei ugdyti buvo skirta 2,5 % viso pratyby laiko,
anaerobiniam glikolitiniam galingumui ir iStvermei
ugdyti — 8,7 % laiko, miSriam anaerobiniam ir ae-
robiniam galingumui bei i$tvermei lavinti — 36,0 %
laiko. Kraujotakos ir kvépavimo sistemoms stiprinti
ir aerobinéms reakcijoms raumenyse skatinti buvo
skirta 37,3 % laiko, o atsigavimui greitinti — 15,5 %
viso laiko. Per parengiamaji ir varzyby laikotarpius
245 dienos buvo skirtos pratyboms, 29 dienos — var-
zyboms, 18 dieny — kelionéms ir 49 dienos — atsiga-
vimui. Pratybose dirbta 646,5 valandos.

Pereinamasis — atsigavimo — laikotarpis tgsési
6 savaites — buvo sumazintas fizinis kriivis ir ypac jo
intensyvumas. Pratybos vyko 33 dienas, viena diena
buvo dalyvaujama varzybose ir 8 dienos buvo skirtos
visiskam poilsiui.

Per metus dalyvauta 11-oje varzyby, startuota
30 karty, nuirkluota 4476 km, 68,6 % viso pratyby
laiko (478 val.), darbui su konceptu skirta 5,9 %, be-
gimui, slidin¢jimui — 12,2 %, raumeny galingumo ug-
dymui — 13,3 %. Pratybose dirbta 697 val. 45 min.

Per ketverius metus atskirais treniruotes laikotar-
piais ir etapais tyrimai buvo atlikti 32 kartus. Darbe
pateikiami ir analizuojami kiekvieny keturmecio ciklo
mety pagrindiniy varzyby laikotarpio tyrimy duome-
nys. Norint iSryskinti olimpiecio fizinio i§sivystymo,
fizinio parengtumo ir funkcinio pajégumo duomenis
ir palyginti su Lietuvos irkluotoju rinktinés statisti-
niais duomenimis, apskai€iuoti grupés aritmetiniai
vidurkiai ( X), standartiniai nuokrypiai (S), variacijos
koeficientai (V), atliktas olimpiecio rodikliy standarti-
zavimas, sudaryti normalizuoty rodikliy profiliai. Siai
procediirai panaudoti rodikliai, uzfiksuoti 2008 mety
varzyby laikotarpio pagrindiniy varzyby etape.

Tyrimo rezultaty aptarimas

ISanalizavus irkluotojo olimpie¢io rengima, per
pratybas atlikta darba matyti, kad bendra darbo ap-
imtis keturmeciu ciklu vis didéjo, taciau ji dar néra
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didelé. Platonovo (2004) duomenimis, didelio meis-
triSkumo sportininkai dirba daugiau, tode¢l galima
teigti, kad miisy tirtas jaunasis sportininkas dar turi
daug galimybiy tobuléti.

ISryskéjo, kad parengiamuoju laikotarpiu domi-
navo aerobinio ugdymo zonos fiziniai kriiviai, kai
La koncentracija kraujyje nevirsijo 4 mmol/l. Tai
sudaré 71,9 % viso pratybu laiko. Maksimalioms
aerobinéms galioms ugdyti, kai isijungia glikolitinés
reakcijos, buvo skirta 17,2 % laiko. Varzybuy laiko-
tarpiu anaerobiniam galingumui buvo skirta 11,2 %
laiko, vyravo glikolitines reakcijas skatinantis darbas,
tac¢iau bendrame darbe tai sudaré nedidele dalj — tik
8,7 %. Analizuojant nustatyta, kad daug dirbta miSrio-
je zonoje tarp anaerobinio slenkscio ir KIR, tai sudaré
36,0 %. Toks darbas turéjo didinti darbo galinguma
ties anaerobinio slenkscio riba, VVO2 max ir aerobinio
darbo iStvermg dirbant ties KIR. Sie tiriamojo sporti-
ninko rodikliai labai pageréjo ir nutolo nuo Lietuvos
rinktinés irkluotoju vidurkiy. Toks fizinio kriivio de-
rinys leido geréti aerobiniam pajégumui, ypac didelis
galingumas pasiektas ties anaerobinio slenkscio riba.
Kaip teigia Kol¢inskaja (Kolchinskaya, 1997), AS
rodikliai apibtidina sportininko pajéguma aerobinés
iStvermés reikalingoms sporto Sakoms. Steinackerio
(1993) nuomone, darbas, atliktas esant 4 mmol/l La
koncentracijai kraujyje, yra pagrindinis irkluotojuy,
ypac tuy, kurie irkluoja vienviete arba dviviete valtj,
specialiojo parengtumo rodiklis. Miisy tirto irkluotojo
Sis rodiklis labai didelis.

Teiloras (Tetimop, 1998), istyrgs Kanados irkla-
vimo rinktinés sportininkus, nustate, kad ju VO,
max vidutiniskai buvo 64,6 ml/min/kg. Irkluotoju
DP rodikliai siekia 33—35 ml (Ilpumakos, Kponra,
2003). Miisu tirto irkluotojo Sie rodikliai buvo dideli,
prilygo kity autoriy nustatytiems rodikliams. Irkluo-
toju aerobinio darbo iStverme geriausiai apibiidina
darbo, dirbamo ties kritinio intensyvumo riba, trukmé
(Steinacker, 1993). Miisy tirto sportininko Sio testo

rodiklis buvo labai didelis. Irkluotojy raumenyse
vyrauja létosios iStvermingosios skaidulos, deguonies
suvartojimas sietinas su raumeny kapiliarizacijos
tinklo did¢jimu, mitochondriju daugéjimu ir jy funk-
cijos tobul¢jimu, oksidaciniy fermenty daugéjimu ir
aktyvumu. Didéjant aerobiniam pajégumui mazeja
glikolitiniy reakcijy aktyvumas (Steinacker, 1993).
Tai patvirtina ir miisy tyrimai: La koncentracija krau-
jyje po maksimaliy pastangy fizinio krtvio tesieké
11,3—-13,3 mmol/l. Kiti autoriai (Messonnier ir kt.,
1997) nurodo daug didesng La koncentracija kraujyje
(17-18 mmol/l), taip pat aiSkina, kad geras specialusis
irkluotojy darbingumas sietinas su geb¢jimu grei-
¢iau oksiduoti laktata ir tai mazina jo koncentracija
kraujyje. Tai labai priklauso nuo geros kraujotakos
ir kvépavimo sistemos funkcijos, kuri miisy tyrime
buvo labai gero lygio.

Analizuojant olimpiecio fizinio i§sivystymo rodi-
klius matyti, kad per ketveriy mety olimpinj cikla jo
tigis beveik nekito ir buvo 4,4 cm maZzesnis uz grupés
vidurki (zr. lent.). Kiino masé per keturmeti cikla
smarkiai padidéjo dél 4,1 kg padidéjusios raumeny
masés, mazai pakitus riebaly masei. Kiino masés in-
deksas (KMI) kito mazai. Riebaly ir raumeny masés
indeksas padidéjo nuo 4,47 iki 4,99. Plastaky jéga
labai padidéjo. Desinés plastakos jéga padidéjo nuo
56 iki 63 kg, o kairés — nuo 44 iki 64 kg. GPT taip
pat padid¢jo, nuo 5,9 iki 6,5 1.

Labai trumpo raumeny darbo galingumas per ke-
turmetj cikla kito banguotai. VRSG parengiamuoju
laikotarpiu padidédavo ir siekdavo 2475 W, varzybu
laikotarpiu sumazédavo, o per 2008 m. paskutini tyri-
ma buvo lygus 2067 W. AARG (laiptiné ergometrija)
per tiriamaji laikotarpi kito nedaug. Pirmame tyrime
buvo 1440 W, o paskutiniame — 1487 W.

Labai smarkiai tobul¢jo psichomotorinés funkci-
jos. PRL kito nuo 188 iki 155 ms, o judesiy daznis
per 10 s, apibiidinantis centrinés nervy sistemos pa-
slankuma, didéjo nuo 69 iki 80 judesiy per 10 s.

Lentelé
Lietuvos rinktinés irkluotojy fizinio iSsivystymo, fizinio parengtumo ir funkcinio pajégumo
varZyby laikotarpio statistiniai rodikliai
. Paran.
Ugis | Svoris | Raum- | Rieb. 1 oo |16t | VRSG | AARG | 10smax| As |, KR Vo, Ram. | PD po
(m) | (ke) masé¢ | maseé (ml) iéea W) W) W) W) iStvermé max PD 30 pritip. | RI
(kg) (kg) (ke) (s) (ml/min/kg) | (k./min) | (k./min)
X 193,4 | 90,1 | 49,79 | 8,79 | 6540 52,5 |2048,3|1446,0| 1027,4 | 298,0 | 228,9 58,1 59,5 125,8 4,30
S 5,07 | 11,18 | 6,38 2,14 | 667,0 | 6,62 |251,38|156,68| 125,43 | 25,52 | 71,69 6,2 6,85 8,26 2,06
v 2,15 | 12,40 | 12,81 | 24,43 | 10,19 | 12,62 | 12,25 | 10,83 12,21 8,56 31,39 10,49 11,51 6,56 48,13
(6] 189 92,5 53 10,5 6500 63 2065 | 1487 1059 340 361 69 48 109 0,8
d -4,4 2,4 3,2 1,7 -40 10,5 12,7 41 25,6 72 76,6 11,1 -11,5 -16,8 -3,5
Nr. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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Specialusis anaerobinis alaktatinis galingumas dir-
bant irklavimo ergometru 10 s maksimaliomis pastango-
mis per keturmeti nuosekliai didéjo (1 pav.): maksimali
galia — nuo 922 iki 1053 W, vidutiné reik§meé — nuo
774 iki 858 W. Ilgo darbo galingumas, kai raumenyse
vyrauja aerobinés reakcijos, energija gaminama varto-
jant deguoni ties anaerobinio slenkscio (AS) riba, taip
pat labai didéjo — nuo 340 iki 370 W ir grupés vidurki
vir§ijo 72 W (zr. lent.). Standartizuojant duomenis
paaiskéjo, kad $is rodiklis nutolgs nuo vidurkio per
2,83 standartinio nuokrypio (2 pav.). Aerobinj pajégu-
ma rodantis maksimalaus deguonies suvartojimo (VO,
max) absoliutus rodiklis didéjo nuo 5000 iki 6320 ml/
min, o santykinis 1 kg kiino masés iSaugo nuo 57,4
iki 68,7 ml/min/kg. Sis rodiklis 11,1 ml virsija grupés
vidurkj ir nutolgs per 2,75 standartinio nuokrypio.

Taip pat smarkiai padidéjo deguonies pulso (DP)
rodiklis — nuo 25,0 iki 33,4 ml/t. Darbo, dirbamo

1200

1100

1000 //

W 900

—
—
—

800 | o

700

600

1 2 3 4 m

1 pav. Olimpiecio 10 s specialiojo darbo galingumo (maksima-
liy O ir vidutiniy m reik§miy) kaita keturmeciu ciklu

S 4

2 pav. Olimpiecio M. G. standartizuoty rodikliy profilis

ties kritinio intensyvumo riba, maksimaliai vartojant
deguoni, trukme (iStverme) didéjo reikSmingai —nuo
246 iki 305 s ir 76,6 s virsijo grupés vidurki (nuo
vidurkio nutoles per 1,07 standartinio nuokrypio).
Olimpiecio aerobinis pajégumas, kuris priklauso nuo
kraujotakos sistemos funkciniy galiy, per tiriamaji lai-
kotarpi kito banguotai. PD gulint svyravo tarp 48—60 k./

min. Pagrindiniy varzyby laikotarpiu uzregistruotas
48 k./min pulsas buvo 11,5 k./min mazesnis negu grupés
vidurkis, profilyje nutolgs per 1,68 S. PD reakcija i stan-
dartini fizinj krtivi taip pat kito banguotai ir sieké 130 k./
min, o prie§ pagrindines varzybas sumazéjo iki 109 k./
min, buvo 16,8 k./min mazesnis negu grupés vidurkis ir
nutolgs net per 2,03 S. RI kaita per tiriamaji laikotarpi
didel¢é —nuo 0,8 iki 6,0. Pats geriausias rodiklis, pasiek-
tas pries pagrindines varzybas, buvo 3,5 vieneto geresnis
negu grupés vidurkis ir nutolgs nuo vidurkio per 1,70 S.
Sistolinis kraujospudis, iSmatuotas tiriamajam sédint,
per tiriamaji laikotarpi kito nuo 130 iki 150 mmHg, pries§
pagrindines varzybas jis buvo 130 mmHg.

Taigi, tirti kraujotakos funkcijy rodikliai jautriai
reagavo | taikomus fizinius krtivius, jie buvo daznai
tiriami ir pagal tai koreguojamas fizinis krivis. Per
tirlamaji laikotarpi laboratorijos salygomis buvo
atlikta 33 tokie tyrimai.

Hb koncentracija kraujyje ir hematokritas Ht
buvo nustatyti 31 karta. Hb koncentracijos kaita labai
Ivairi, nesietina su atskirais metais, laikotarpiais ir
etapais, atliktais fiziniais kriiviais, svyravo nuo 146
iki 170 g/1. Pries iSvykstant { olimpines zaidynes Hb
koncentracija buvo sumazg¢jusi iki 146 g/l. Ht per
ketverius metus né karto nevirsijo fiziologinés normos
ir buvo tarp 44 ir 49 %.

ISvados

1. Tiriamo didelio meistriSkumo jaunojo irkluotojo
fizinis kriivis keturmeciu olimpiniu ciklu didéjo, o
ketvirtyjy mety darbo apimtis buvo nedidelé ir turi
galimybiy didéti. Ta¢iau tinkamai paskirstytas darbo
intensyvumas, atitinkantis sportininko organizmo
adaptacines galimybes, padéjo pasiekti labai gerus
sportinius rezultatus.

2. Per keturmetj cikla labai iSaugo sportininko
raumeny maseé, plastaky jéga, VRSG, AARG, 10 s
maksimaliy pastangy specialusis galingumas kito
maziau, taciau buvo optimalaus lygio, prilygo Lie-
tuvos rinktinés irkluotojy vidurkiams.

3. Taikomi fiziniai kriiviai labiausiai veike ae-
robiniy galiy ties anaerobinio slenkscio ir kritinio
intensyvumo ribomis bei VO, max kaita.

4. Kraujotakos sistema gerai adaptavosi prie tai-
komy fiziniy kriiviy, tirti rodikliai buvo daug geresni
uz Lietuvos rinktinés vidutines reikSmes.

5. Dauguma uzfiksuoty parengtumo ir funkcinio pa-
jégumo rodikliy atitiko modelines charakteristikas.
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THE ANALYSIS OF WORLD YOUTH ROWING VICE-CHAMPION AND
OLYMPIC PRIZEMAN’S TRAINING AND CHARACTERISTIC FEATURES OF
CHANGE IN THE ATHLETE’S FITNESS OVER THE FOUR-YEAR OLYMPIC CYCLE

Einius Petkus
Vilnius Pedagogical University

SUMMARY

The development of rowing in Lithuania has been
with varying degrees of success from periods of high
performance to low achievements and vice versa. The
sport science has been gaining an increasing role in the
training of high performance athletes. The problems
faced in rowers’ training are analysed by a big number
of scientists from various countries (Hagerman,
1988; Steinaker, 1993; Yoshiga, Higuchi, 2003). The
challenges of high performance athlete training and
difficulties encountered working with rowers have
been also discussed by Lithuanian scientists (Raslanas,
1998; Staras, Arelis, Venslovaité, 2001; Skernevi¢ius
and others, 2004). Not to stand behind the scientific
progress, the research in the process of rowers’ training
is becoming of urgent importance.

The object of the research is training of Lithuanian
national rowing team and its members’ fitness. The goal
of the research is to investigate physical development,
physical fitness, abilities, functional capacity of athletes
in Lithuanian national rowing team and to highlight
features in training and fitness of an athlete with
particularly high sport performance achievements.

The sample of the research included 10 candidates
of Lithuanian national rowing team. Lately one
of them has demonstrated very high performance

results. The athlete’s training in the four-year Olympic
cycle, the athlete’s diary and generalised reports of
the coach as well as competitive performance were
analysed. The process of athlete’s body adaptation
to physical loads was investigated (Skernevicius
et al, 2004). Though during the four-year Olympic
cycle the physical loads volume in the training of
high performance young athlete showed an upward
tendency, the physical load in the fourth year was not
intensive and may be increased. However, appropriate
distribution of work intensity, which was compatible
with sportsman’s adaptive potential, allowed for
high achievements. During the four-year Olympic
cycle, a considerable improvement in muscle mass
and hand power, SMCC and AAMC was identified.
Though the special capacity at 10 s maximum effort
test changed less, it was of optimal level and met the
average capacity of the Lithuanian national rowing
team. The applied physical loads have the biggest
effect on change in aerobic power within the range of
anaerobic threshold and critical intensity, VO, max.
The circulatory system demonstrated high adaptivity
to the applied physical loads and the investigated
parameters considerably exceeded the average of
the Lithuanian national rowing team. The majority
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of parameters in fitness and functional capacity were
equal to model characteristics.
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Plaukiko, Lietuvos rekordininko, pasaulio jauniy ¢empionato
prizininko, olimpiecio, fizinio iSsivystymo, fiziniy galiy ir
funkcinio pajégumo kaita keturmeciu olimpiniu ciklu

Doc. dr. Riita Dadeliené, Zilvinas Ovsiukas, doc. dr. Linas Tubelis

Santrauka

Vilniaus pedagoginis universitetas

Plaukimo varzyby programa labai plati, skirtingi plaukimo budai, nuotoliy ilgiai sqlygoja skirtingas rengimo me-
todologines kryptis, organizmo adaptacinius pokycius. Darbo tikslas — jvertinti didelio meistriskumo jaunojo plaukiko
kratine, Lietuvos rekordininko, pasaulio jauniy cempionato prizininko, olimpiecio, fizinio issivystymo, fiziniy galiy ir
funkcinio pajégumo kaitq keturmeciu olimpiniu ciklu ir atlikti lyginamqjq analize — palyginti su Lietuvos rinktinés
statistiniais rodikliais. Buvo tiriamas vieno labai didelio meistriskumo plaukiko, besispecializuojancio plaukti krittine,
parengtumo kitimas keturmeciu olimpiniu ciklu. Nustatyti fizinio issivystymo rodikliai, raumeny anaerobinis alakta-
tinis galingumas. Specialusis fizinis anaerobinis glikolitinis pajégumas tirtas 60 s darbo maksimaliomis pastangomis
specialiu plaukimo ranky darbo ergometru metu. Taip pat tirtas kraujotakos sistemos funkcinis pajégumas.

Per keturmeti olimpinj ciklq jaunojo plaukiko dauguma fizinio issivystymo rodikliy labai kito: uigis padidéjo 4,5 cm,
kiino masé padidéjo (5,7 kg) beveik vien raumeny masés didéjimo sqskaita, beveik nekintant riebaly masei. Plastaky
jéga ir gyvybiné plauciy talpa taip pat labai padidéjo.

Vienkartinio raumeny susitraukimo galingumo ir anaerobinio alaktatinio raumeny galingumo rodikliai kito ma-
Zai, taciau jie yra dideli, o tai leidzZia teigti, kad raumeny struktiroje vyrauja greitosios skaidulos. Specialiojo 60 s
trukmés ranky darbo galingumo rodikliai, is esmés apibidinantys glikolitiniy galiy lygi, pageréjo nuo 203 iki 272 W,
ypac padidéjo Sio darbo istvermé. Kraujotakos sistema gerai adaptavosi prie taikomy fiziniy kritviy ir tirti rodikliai
buvo geriausi tyrimo etapo pabaigoje (Rufjé indeksas — 4,4). Nuo Lietuvos rinktinés vidurkiy labiausiai skiriasi Sie
plaukiko tirti duomenys: specialusis ranky glikolitinis galingumas, plastaky jéga ir laktato koncentracija kraujyje po
60 s maksimaliy pastangy darbo.

RaktaZodZiai: plaukimas, fizinis issivystymas, fizinés galios, kraujotakos sistema.

Yra iStirta Lietuvos rinktinés plaukiky fizinio
i§sivystymo, fiziniy galiy ir funkcinio pajégumo
kaita keturmeciu ir metiniu ciklu rengiantis 2004 m.
olimpinéms Zaidynéms Aténuose (Dadeliené ir kt.,

Ivadas

Lietuvos plaukiky, plaukianc¢iy kriitine, rengimas
turi senas tradicijas. Plaukikai kriitine yra tapg pasaulio
rekordininkais, laiméjg pasaulio, olimpiniy ¢empiony ir

prizininky apdovanojimy. Pasaulio plaukiky greiciai vis
didéja, rengimo technologija tobuléja. Sporto mokslas
aktyviai dalyvauja plaukiky rengimo vyksme. Plaukimo
poveikis organizmui labai platus, todél tyrinétojai taiko
platy tyrimo metody kompleksa (Jiirimée et al., 2007).
Ypa¢ daug démesio skiriama kraujotakos sistemos
adaptacijos eigos tyrimams (Vikander, Stallman, 2003;
[Ikpeo6Tiii u xp., 2003; Engian, 2004; Atlaoni et al.,
2007; Schmitt et al., 2006; ITaBnuk u xp., 2008). Lietu-
vos tyrinétojai taip pat visapusiskai nagrinéja plaukiky
rengima, rengia plaukiky rengimo tobulinimo mokslines
rekomendacijas (Statkeviciené, 2002; Sokolovas ir kt.,
2002; Satkunskiené, 2002; Juozaitis ir kt., 2003; Skyrius
ir kt., 2004; Dadeliené, Peciukoniené, 2007).

2004; Dadeliené, 2005). Plaukimo varzyby programa
labai plati, skirtingi plaukimo btidai, nuotoliy ilgiai
salygoja skirtingas rengimo metodologines kryptis,
organizmo adaptacinius pokycius. Tod¢l yra aktualu
istirti atskiry sportininky, besispecializuojanciy tam
tikrose rungtyse, bidingus fizinio i$sivystymo, fizinio
parengtumo ir funkcinio pajégumo bruozus. Egzis-
tuoja moksliné problema — iSryskinti tam tikry spe-
cializaciju didelio meistriSkumo plaukiky budingus
fizinio i§sivystymo bruozus ir organizmo adaptacijos
ypatumus. Manome, kad, nustacius ir iStyrus elitinio
meistriSkumo plaukiko fizinio i$sivystymo rodiklius,
organizmo adaptacijos eiga keturmeciu olimpiniu
ciklu, galima i8rySkinti specifinius poZymius, kurie
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galéty buti kaip modelinés charakteristikos tos rung-
ties plaukiky atrankai ir jy rengimui.

Tyrimo objektas — didelio meistriSkumo plau-
kiko fizinis i8sivystymas, fizinés galios, specialusis
funkcinis pajégumas.

Darbo tikslas — jvertinti didelio meistriSkumo jau-
nojo plaukiko, Lietuvos rekordininko, pasaulio jauniy
¢empionato prizininko, olimpiecio, fizinio i§sivystymo,
fiziniy galiy ir funkcinio pajégumo kaita keturmeciu
olimpiniu ciklu ir atlikti lyginamaja analizg — palyginti
su Lietuvos rinktinés statistiniais rodikliais.

Tyrimo organizavimas ir metodai

Atliktas vieno atvejo tyrimas. Buvo tiriamas vienas
19 m. labai didelio meistriskumo sportininkas plauki-
kas, besispecializuojantis plaukti kriitine, keturmeciu
olimpiniu ciklu. Buvo atlikta dvylika iSpléstiniy tyri-
my pagal programa ,,Pekinas-2008*, po tris tyrimus
kiekvienais keturmecio olimpinio ciklo metais.

Nustatyti fizinio i§sivystymo rodikliai: igis, kiino
maseé, desinés ir kairés plastaky jéga, gyvybinis plau-
¢iy turis (GPT), raumeny masé, riebaly masé.

Raumeny anaerobiniam alaktatiniam galingumui
nustatyti buvo taikyti du testai: vienkartinis raumeny
susitraukimo galingumas (VRSG) tirtas vienkartinio
Suolio ant platformos testu, fiksuojant atsispyrimo
laikg ir Suolio aukstj; trumpo darbo (2-3 s) anaero-
binis alaktatinis raumeny galingumas (AARG) tirtas
laiptinés ergometrijos testu.

Specialusis fizinis anaerobinis glikolitinis pajégu-
mas tirtas dirbant 60 s maksimaliomis pastangomis
specialiu plaukimo ranky darbo ergometru, regis-
truojant darbo galingumo kaita kas 15 s ir darbo
galingumo vidurki. Registruota pulso daznio (PD)
ir kraujospudzio reakcija i fizinj kravi ir atsigavimo
eiga per 3 min, taip pat nustatyta laktato (La) kon-
centracija kraujyje.

Kraujotakos sistemos funkcinis pajégumas tirtas
taikant kompleksinj testa: nustatytas PD paguléjus
5 min, ortostatinio méginio metu padaznéjimo bei
suretéjimo fazgje ir pastovejus 2 min. Nustatyta PD
reakcija 1 standartinj fizini kravi (30 atsitipimy ir
atsistojimy per 45 s) ir atsigaunant 60 s. Tirta he-
moglobino (Hb) koncentracija arteriniame kraujyje,
paimtame i8 pirsto, taip pat hematokritas (Ht). Sedin-
¢iam sportininkui iSmatuotas kraujospudis.

Tyrimo metodikos aprasytos Skerneviciaus, Ras-
lano, Dadelienés (2004). Tirto plaukiko gauti duo-
menys standartizuoti (Gonestas, Striel¢itinas, 2003)
ir palyginti su Lietuvos rinktinés rodikliy vidutinémis
reikSmemis (Dadeliené, 2005).

Tyrimo rezultatai

Nagrinéjant fizinio iSsivystymo rodikliy kaita
(1 lentelé) matyti, kad sportininkas per tiriamaji lai-
kotarpi paaugo 4,5 cm ir pasunkéjo 6,8 kg, i§ esmés
raumeny masés didéjimo saskaita (raumeny masé
padidéjo 5,7 kg). Riebaly masé kito mazai. Plastaky
jéga iSaugo 23 ir 22 kg, GPT padid¢jo 0,7 1.

VRSG kito banguotai, palyginus pirmaji tyrima
su paskutiniu, matyti, kad padidéjo 316 W. AARG
taip pat kito jvairiai, skirtumas tarp pirmojo tyrimo
ir paskutinio tyrimo rodiklio — 176 W (1 pav.).

Tyrimai parodé, kad sportininko specialusis ana-
erobinis glikolitinis galingumas dirbant rankomis
per tiriamaji laikotarpi iSaugo nuo 203 iki 272 W.
Ypac ger¢jo darbo iStvermé, nes per pirmaji tyri-
ma galingumas testo metu vis mazéjo (nuo 215 iki
174 W), o per paskutinj tyrima galingumo maz¢jimas
nedidelis — nuo 271 iki 262 W (2 pav.). Taip pat ma-
z€jo PD reakcija, o atsigavimas greitéjo (3 pav.). La
koncentracija kito jvairiai, paskutinio tyrimo metu
buvo 11,3 mmol/l.

1 lentele

Plaukiko fizinio issivystymo, raumeny ir riebaly masés rodikliy kaita keturmeciu olimpiniu ciklu

L. . Ugis Ugis sédint | Kiino masé kM1 | Plastaky jéga (kg) | Gpr Riebal Raumen
Tyrimai | - Tyrimy data (crgn) g(cm) (kg) (kg/m?) b K () | mase (kl;) masé (k;; RRMI

1 200502 15 188,0 93,5 78,2 22,3 40 38 6,2 7,2 40,4 5,55
2 2005 06 22 190,5 95,5 80,0 22,2 46 44 6,0 8,0 41,8 4,25
3 2005 09 28 192,0 96,0 80,0 21,6 50 50 6,3 8,4 42,7 5,05
4 2006 02 13 192,0 95,0 80,5 22,0 42 36 6,4 7,8 42,9 5,50
5 2006 10 10 192,0 96,5 81,0 22,5 44 46 6,8 7,6 42,8 5,63
6 2007 01 09 193,0 97,0 85,0 22,9 50 50 7,1 7,9 44,8 5,69
7 2007 02 28 192,0 97,0 84,5 22,8 50 50 7,0 8,0 44,7 5,57
8 2007 07 04 193,0 98,0 84,0 22,7 50 48 6,8 6,3 433 6,87
9 2007 10 02 193,0 98,0 82,0 21,6 52 54 6,8 7,8 42,9 5,5
10 2008 02 13 193,0 98,0 83,5 22,5 50 51 6,7 7,9 45,5 5,74
11 2008 05 27 193,0 98,5 84,0 22,7 53 51 6,8 8,1 45,8 5,64
12 2008 07 24 192,5 98,0 85,0 22,9 63 60 6,9 7,8 46,1 5,91

Pastaba: KMI — kiino masés indeksas, RRMI — riebaly ir raumeny masés indeksas, GPT — gyvybinis plauciy tiris.
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2 pav. 60 s darbo galingumo kaita ir vidutiné reik§mé ketur-
meciu ciklu

Analizuojant kompleksinio kraujotakos tyrimo
testo rodiklius (2 lentelé) matyti, kad ju kaita labai
tvairi. PD gulint kito tarp 75 ir 48 k./min, maziausias
buvo pries iSvykstant | olimpines Zaidynes. Reakcija
1 aktyvyji ortostatini mégini visy tyrimy metu buvo
didelé — iki 115 k./min, o paskutiniy tyrimy metu
sumaz¢jo iki 92 k./min. Po padaznéjimo ir suretéjimo

3 pav. Pulso daznis ir atsigavimas po 60 s maksimaliy pastangy
darbo plaukimo ergometru keturmeciu ciklu

fazés PD buvo labai jvairus. Skirtumai tarp PD po
2 min stovéjimo ir gulint buvo labai dideli — nuo 36
iki 46 k./min. Reakcija i standartinj funkcini mégini
per ketverius metus buvo {vairi, taciau paskutinio
tyrimo metu buvo maziausia (126 k./min.). Per 60 s
restitucijos laikotarpi atsigavimas vyko taip pat
ivairiai, buvo 100-76 k./min. RI, rodantis (apiben-
drintai) kraujotakos funkcini pajéguma, taip pat kito
1vairiai, buvo 9,6 ir 4,4 vienety, maziausias uzfisuotas
per paskutinj tyrima. Tiriant kraujospudi rySkesniy
poky¢€iy nenustatyta, sistolinis kraujospiidis buvo
110-130 mmHg, o diastolinis — 70—-80 mmHg.

Hemoglobino koncentracija kraujyje buvo gero
lygio — 154-165 g/, prie§ iSvykstant | olimpines
zaidynes — 163 g/l. Ht kartais virSijo 50 %, tai buvo
viena i$ problemuy, kuria reikéjo spresti.

Plaukiko psichomotorinés funkcijos buvo viduti-
nio lygio. PRL turéjo tendencija geréti, mazejo nuo
179 iki 166 ms, o judesiy daznis per 10 s kito labai
mazai (6470 judesiy per 10 s).

2 lentele

Plaukiko Sirdies ritmo (k./min) ramybés ir ortostatinio méginio metu, atliekant standartinius fizinius krivius ir
restitucijos lakotarpiu rodikliy kaita keturmeciu olimpiniu ciklu

Tyrimai Tyrimy data RI A B C D PD po 30 PD po's (k/min)

prittipimy 15 30 45 60
1 2005 02 15 6,4 60 109 101 104 135 100 92 92 88
2 2005 06 22 11,6 75 114 112 113 144 116 114 108 100
3 2005 09 28 72 69 112 107 111 130 96 92 88 88
4 2006 02 13 8,8 72 115 113 114 142 104 100 96 9
5 2006 10 10 5,6 60 103 92 96 136 96 88 38 84
6 2007 01 09 36 56 95 83 88 125 92 80 80 76
7 2007 02 28 72 65 107 98 101 133 108 100 92 84
8 2007 07 04 72 64 119 100 110 136 104 104 96 84
9 2007 10 02 8,4 68 103 102 104 140 108 100 92 88
10 2008 02 13 9,6 68 111 96 107 137 116 108 104 96
1 2008 05 27 6,0 54 101 89 94 132 108 92 88 76
12 2008 07 24 4.4 48 92 90 92 126 100 96 92 84

Paaiskinimai: RI— Rufjé indeksas, A— pulso daznis gulint, B — pulso daznis atsistojus, kai labiausiai padaznéja, C— pulso daznis atsistojus,
kai suretéja, D — pulso daznis stovint, kai stabilizuojasi.
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Tyrimo rezultaty aptarimas

Tyrimai parod¢, kad jaunasis plaukikas turi gerus
1gimtus fizinio i§sivystymo duomenis, jo tigis, kiino
masé, GPT, raumeny mas¢, plastaky jéga harmoningai
vystési ir buvo gero dydzio. Teigiama tai, kad per
ketverius metus jo kiino masé didéjo beveik vien tik
raumeny masés didéjimo saskaita (5,7 kg), tai aktyvio-
jikiino masés dalis, atliekanti judamaja veikla, svarbu
yra jos kryptingas ugdymas (Skurvydas, 1998).

Jau pirmieji VRSG ir AARG tyrimai parodé, kad
jaunasis plaukikas pasizymi didelémis anaerobinio
alaktatinio galingumo savybémis, tai leidzia manyti,
kad raumeny struktiiroje vyrauja greitosios skaidu-
los (Bosco et al., 1983). Taikant plaukimo fizinius
kriivius, kurie nepasizymi dideliu greito raumeny
susitraukimo skatinimu, plaukiko atsispyrimo laikas
labai sutrumpéjo, VRSG ir AARG smarkiai iSaugo.
Tai rodo, kad greitosios skaidulos vystési kartu su
bendra raumeny mase. Kojy raumeny galinguma ga-
lima susieti su kojuy judesiu plaukiant krtitine, nuo to
labai priklauso plaukimo greitis (Vikander, Stallman,
2003; Jirimée et al., 2007).

Plaukiant 100, 200 m darbas trunka 1-2 min,
tokiame maksimaliy pastangy darbe energija gami-

nama daugiausia glikolitinémis reakcijomis (Gergley
et al., 1984; lenapn, 1995; Gailitiniené, Milasius,
2001). Tiriamojo sportininko specialaus 60 s trukmés
darbo galingumas ir iStverme¢ labai ger¢jo, tai leidzia
daryti prielaida, kad raumenyse yra daug greityjy
iStvermingy skaiduly ir jos gerai adaptuojasi prie
taikomy plaukimo kraviy. Tai i$ dalies patvirtina ir
gana didelis La koncentracijos rodiklis (11,3 mmol/l).
Misy tirto plaukiko galingumas per 60 s sumazéjo
tik 9 W, o Lietuvos plaukiky rinktinés — vidutiniskai
net 60 W (Dadeliené, 2005).

Plaukiko kraujotakos funkcinio pajégumo ro-
dikliai kito labai jvairiai ir per keturmetj olimpini
cikla dar nepasieké auksto lygio, panaSius duomenis
pateike ir kiti plaukikus tyrin¢j¢ autoriai (Schmitt et
al., 2006; Atlaoni et al., 2007).

Apibendrinant tirto plaukiko duomenys buvo
palyginti su anksciau tirty 8 Lietuvos rinktinés
plaukiky rodikliy vidurkiais (3 lentel¢) (Dadeliené,
2005). Pritaikius standartizacijos metoda sudaryti
normalizuoty rodikliy profiliai (4 pav.), kur matyti
tiriamojo sportininko rodikliy nutolimas ir priarté-
jimas prie grupés vidurkiy standartinio nuokrypio
parametrais. Dauguma rodikliy yra artimi rinktinés

3 lentelé
Tirto plaukiko (X)) ir Lietuvos rinktinés fizinio iSsivystymo, fizinio ir funkcinio pajégumo rodikliy vidurkiy
(X £8) palyginimas
Kiino Parankesnés Specialusis
Rodikliai | Ugis (cm) masé lastakos icoa GPT Raumeny | VRSG AARG | glikolitinis | VO,max RI La
& p Jeg () | masé(kg) | (W) (W) | galingumas | (Vmin) (mmol/)
(kg) (kg) W
W)
X_/ 190,72 83,78 46,44 6,80 46,43 2413,00 | 1386,00 252,78 4,18 3,87 7,92
S 9,17 7,41 12,49 0,66 5,09 173,00 141,00 24,58 0,56 1,56 2,45
X, 192,50 85,00 63,00 6,90 46,10 2371,00 | 1441,00 272,00 4,16 4,40 11,30
d 1,78 1,28 16,56 0,10 -0,33 -42,00 25,00 19,80 -0,02 0,53 3,38
Z 0,19 0,17 1,33 0,15 -0,06 -0,36 0,18 0,80 -0,04 0,34 1,38
Paaiskinimai: X | — tirtas plaukikas, Z — standartizuotas rodiklis.
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aritmetiniams vidurkiams. Daug geresni yra plasta-
kos jégos, specialaus ranky 60 s darbo galingumo ir
laktato koncentracijos rodikliai.

ISvados

1. Nuo Lietuvos rinktinés vidurkiy labiausiai skiria-
si Sie tirti plaukiko duomenys: specialusis ranky gliko-
litinis galingumas, plastaky jéga ir laktato koncentracija
kraujyje po 60 s maksimaliy pastangy darbo.

2. Per keturmetj olimpini cikla dauguma jaunojo
plaukiko fizinio i§sivystymo rodikliy labai kito: tigis
padidéjo 4,5 cm, kiino masé padidéjo beveik vien rau-
meny masés didéjimo saskaita, nedaug kintant ricbaly
masei. Plastaky jéga ir gyvybiné plauciy talpa labai
padidéjo.Vienkartinio rumeny susitraukimo galin-
gumo ir anaerobinio alaktatinio raumeny galingumo
rodikliai kito mazai, taciau yra dideli.

3. Specialaus 60 s trukmés ranky darbo galingumo
rodikliai, rodantys glikolitiniy galiy lygi, geréjo smar-
kiai, reik§mingai geréjo aerobinio darbo iStverme.

4. Kraujotakos sistema gerai adaptavosi prie tai-
komy fiziniy kriiviy ir tyrimo etapo pabaigoje tirti
rodikliai buvo geriausi.
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CHANGE IN THE PHYSICAL DEVELOPMENT, PHYSICAL CAPACITY AND FUNCTIONAL
CAPACITY OF LITHUANIAN SWIMMING RECORD-HOLDER, WORLD YOUTH CHAMPIONSHIP
PRIZEMAN OVER THE FOUR-YEAR OLYMPIC CYCLE

Assoc. Prof. Dr. Riita Dadeliené, Zilvinas Ovsiukas, Assoc. Prof. Dr. Linas Tubelis

Vilnius Pedagogical University

SUMMARY

The programme of swimming is very broad
and includes different swimming styles as well
as distances. Such a variety determines different
methodological approaches to training and conditions
various adaptive changes in the body. The aim of
the work is to investigate the change in the physical
development, physical capacity and functional capacity
of high performance young brass swimmer, Lithuanian
swimming record-holder, world youth championship
prizeman and a member of Lithuanian Olympic team
over the four-year Olympic cycle and to compare the
acquired indices with the statistical indicators of the
Lithuanian national team. The sample of the research
included one high performance athlete specialising
in brass swimming. The indicators of his physical
development and anaerobic alactic muscular capacity in
the four-year Olympic cycle were established. Special
physical anaerobic glycolytic capacity was investigated
applying special ergometer for handwork of swimmers
at 60 s maximum work. The functional capacity of
circulatory system was also measured.

During the four-year Olympic cycle considerable
changes were observed in the majority of physical

Rita Dadeliené

Vilniaus pedagoginio universiteto Sporto metodikos katedra
Studenty g. 39, LT-08106 Vilnius

Tel. +370 5 273 4858

El. pastas: ruta.dadeliene@gmail.com

development indices: the height of the athlete rose by
4.5 cm, the body mass increased for account of muscle
mass growth (5.7 kg), whereas the fat mass remained
almost the same. The hand power and ventilation lung
capacity went up significantly.

The indices of single muscle capacity and anaerobic
alactic muscle capacity changed slightly. As they were
relatively high, it was concluded that that fast fibres
prevail in the athlete’s muscle structure. The indicators
reflecting the level of glycolytic capacities and acquired
during the special 60 s hand work capacity test were
improving considerably (from 203 to 272 W) and the
work endurance parameters demonstrated a considerable
increase. The circulatory system the athlete properly
adapted to the applied physical loads and at the end of
the research, the investigated parameters were highest
(Roufier index — 4.4). The indices of the swimmer that
significantly differ from the average of the Lithuanian
national team include: special glycolytic hand power,
hand power and the level of lactate in the blood after
60 s of maximum work.

Keywords: swimming, physical development,
physical fitness, circulatory system.
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SPORTO MOKSLO METODOLOGIJA
METHODOLOGY OF SPORT SCIENCE

Motery komandos krepSininkiy fizinio iSsivystymo, fiziniy ir
funkciniy galiy sasaja

Dr. Ritenis Paulauskas, Algimantas Satas, Rasa Paulauskiené
Vilniaus pedagoginis universitetas

Santrauka

Sio darbo tikslas — istirti didelio meistriskumo krepSininkiy fizinio issivystymo, funkcinio pajégumo ir fizinio
parengtumo atskiry rodikliy tarpusavio sqsajas. Tyrime dalyvavo 15 didelio meistriskumo komandos zZaidéjy, atsto-
vaujanciy pajégiausiai Lietuvos motery krepsinio komandai. Buvo iSmatuoti fizinio issivystymo rodikliai: iigis, kiino
masé, plastaky jéga, gyvybinis plauciy taris (GPT), raumeny ir riebaly masé. Tiriant fizini pajégumaq buvo nustatyta:
Suolio, atliekamo atsispiriant abiem kojomis ir mojant rankomis, aukstis, atsispyrimo trukmeé ir vienkartinis raumeny
susitraukimo galingumas (VRSG) bei anaerobinis alaktatinis raumeny galingumas (AARG). Anaerobinis alaktatinis
galingumas tirtas dirbant veloergometru 10 s, misrus anaerobinis alaktatinis-glikolitinis galingumas — dirbant velo-
ergometru 30 s. Nustatytas paprastosios psichomotorinés reakcijos laikas (PRL) | Sviesos dirgiklj, judesiy daznis (JD)
per 10 s. Kraujotakos sistemos funkcinis pajégumas vertintas pagal Rufjé indeksq (RI). RySiams tarp rodikliy nustatyti
taikytas Pirsono tiesinés koreliacijos metodas.

TByrimai parodé, kad krepsininkiy raumeny masé turi stipry koreliacing rysi su VRSG, AARG, 10 s ir 30 s trukmés
darbo galingumu. Ypac stiprus rysys yra VRSG ir AARG. Nustatyta, kad judesiy daznis ir psichomotorinés reakcijos
laikas su trumpo raumeny darbo galingumo rodikliais koreliacinio rysio neturi. Vadinasi, JD, rodantis centrinés nervy
sistemos paslankumaq, raumeny galingumui jtakos turi nedaug. Rufjé indeksas taip pat nesisieja su kitais misy tirtais

raumeny funkcinio pajégumo rodikliais.

Skirtingy pozicijy Zaidéjos skiriasi tigiu, kitno mase ir trumpo raumeny darbo galingumo rodikliais. Nustatyta, kad
puoléjy absoliutiis VRSG, AARG yra daug didesni negu gynéjy, taciau santykiniai rodikliai skiriasi nedaug.
RaktaZodZiai: krepsininkes, koreliacinis rysys, raumeny galingumas, raumeny masé, funkcinis pajégumas.

Ivadas

Lietuvos motery krepSinio rinkting, kaip ir vyry,
yra tapusi Europos ¢empione, tac¢iau dar né karto néra
i8kovojusi teisés dalyvauti olimpinése zaidynése.
Turbtt nepakanka pasakyti, jog motery krepsinis po-
puliarumu atsilieka nuo vyry, tod¢l ir laiméjimai yra
mazesni. Lietuvos krepsinio federacija ikairé jaunyju
krepSininkiy rengimo centry, o Vilniaus TEO motery
krepsinio komanda, kasmet dalyvaudama Eurolygos
varzybose, parengia po keleta nacionalinés rinktinés
zaidéjy. Vis délto atskiry zaidéjy meistriSkumas ir
fizinis pajégumas dar yra nepakankamas siekiant
kovoti su stipriausiomis Europos ir pasaulio koman-
domis (Joy, Macintyre, 2001; Skarbalius, 2005).

Kaip Zinoma, sportinius rezultatus lemia ne tik
techninis ir taktinis krepSininkiy parengtumas, bet ir
fiziniy savybiy iSugdymo lygis. Atskiri fizinio pajé-
gumo parametrai turi tarpusavio ryS$ius, daznai vieni
kitiems padeda, o kartais ir trukdo (Meepcon, 1986;
Skernevicius, 1997; Bonaapurok, 2005). Todél norint
nustatyti fizinio iSsivystymo ir funkcinio pajégumo
lygi svarbu sportininkus tyrinéti kompleksisSkai.
Ypac svarbu taikyti savo pasirinktai sporto Sakai
kuo informatyvesnius testus ir matavimus. Sasajy
tarp atskiry sportininky pozymiy ieskojo daugelis

tyrinétoju (Vilkas, Dadelien¢, 2003; Peciukoniené,
Dadeliené, 2003; Juozaitis ir kt., 2003; Tubelis ir
kt., 2007; MilasSius ir kt., 2007), tac¢iau didelio meis-
triSkumo krepSininkiy fizinio i$sivystymo, fizinio
parengtumo ir funkcinio pajégumo tarpusavio rySiai
tyrinéti dar nepakankamai. Darbo tikslas — istirti di-
delio meistriSkumo krepSininkiy fizinio iSsivystymo,
funkcinio pajégumo ir fizinio parengtumo atskiry
rodikliy tarpusavio sasajas.

Tiriamieji ir tyrimo metodai

Tyrime dalyvavo 15 didelio meistriSkumo komandos
zaidéjy, atstovaujanciy pajégiausiai Lietuvos motery
krepsinio komandai. Buvo iSmatuoti fizinio i§sivystymo
rodikliai: Gigis, kiino mas¢, plastaky jéga, gyvybinis
plauciy turis (GPT) bei raumeny ir riebaly masé (Mohr,
Johnsen, 1972). Tiriant fizini pajéguma buvo nustatyta:
Suolio, atlieckamo atsispiriant abiem kojomis ir mojant
rankomis, aukstis, atsispyrimo trukmé ir vienkartinis
raumeny susitraukimo galingumas (VRSG) (Bosco ir
kt., 1983), anaerobinis alaktatinis raumeny galingumas
(AARG) (Margaria ir kt., 1966). Anaerobinis alaktatinis
galingumas tirtas dirbant veloergometru 10 s, miSrus
anaerobinis alaktatinis glikolitinis galingumas — dirbant
veloergometru 30 s. Nustatytas paprastosios psichomo-
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torinés reakcijos laikas (PRL) i Sviesos dirgikli, judesiy
daznis (JD) per 10 s. Kraujotakos sistemos funkcinis
pajégumas vertintas pagal Rufjé indeksa (RI). (Sker-
nevicius ir kt., 2004).

Tyrimo duomenuy analizei taikyti matematinés
statistikos metodai: skaiCiuoti aritmetiniai vidurkiai
(X), sklaida vertinta pagal standartini nuokrypi ().
Rysiams tarp rodikliy nustatyti skai¢iuoti Pirsono ko-
reliacijos koeficientai (r). Laikyta, kad p < 0,05, kai r
=0,48-0,60; p<0,01,kair=0,61-0,73; p<0,001, kai
r= 0,74 ir daugiau. Kad buty galima atskiry poziciju
sportininkiy duomenis palyginti tarpusavyje, rodi-
kliai standartizuoti ir sudaryti normalizuoty rodikliy
profiliai (Gonestas, StrielCitinas, 2003).

Tyrimo rezultatai

I tyrimo duomenu, pateikty 1 lentel¢je, matyti, kad
krepSininkiy raumeny masé glaudziai siejasi su 30 s
darbo galingumo vidutine reikSme (p < 0,001). Taip
pat nustatyta, kad raumeny masé turi stipry koreliacini
ry$i su VRSG ir AARG (p < 0,001). Tyrimas parode,
kad tarp trumpo raumeny darbo galingumo —AARG ir
VRSG egzistuoja stiprus koreliacinis rySys (p <0,001).
Paaiskéjo, kad 30 s darbo veloergometru vidutinis ab-
soliutaus galingumo rodiklis turi rysi su absoliuciais
AARG ir VRSG (r = 0,54 ir r = 0,62). Krepsininkiy
figis turi atvirkstini koreliacini rysj su judesiu dazniu
(r=-0,48, p<0,05). Tarp plastaky jégos ir raumeny ga-
lingumo rodikliy koreliaciniy ryS$iy nustatyta nebuvo.

Kiino masé turi stiprias sasajas su vienkartinio
raumeny susitraukimo galingumo ir anaerobinio

alaktatinio raumeny galingumo absoliuciais rodikliais
(r=0,65ir r = 0,82). Ugis turi sasajas tik su AARG
(r=0,61,p<0,01). PRL su raumeny galingumo ro-
dikliais koreliacinio rySio neturi. Taip pat nustatyta,
kad krepsininkiy JD neturi sasaju su AARG, taciau
siejasi su miSraus anaerobinio alaktatinio glikolitinio
raumeny galingumo santykiniais rodikliais (p <0,05).
Suolio aukstis turi sasajas su santykiniu VRSG
(r=20,55,p <0,05).

Kraujotakos ir kvépavimo sistemy funkcini pajé-
guma parodantis Rufjé indeksas su kitais miisy tirtais
funkcinio pajégumo rodikliais rySiy neturi.

Rezultaty aptarimas

Tyrimas parod¢, kad krepsininkiy raumeny mase
glaudziai siejasi su misSraus darbo — anaerobiniu
alaktatiniu glikolitiniu galingumu. Tai leidzia daryti
prielaida, kad norint padidinti §i galingumo rodiklj
reikia specialiais fiziniais pratimais didinti raumeny
masg. Taq patvirtina ir ankstesni tyrimy, atlikty su
kity sporto Saky sportininkais, rezultatai (Vilkas,
Dadeliené, 2003; Tubelis ir kt., 2007). Misy atlikti
vairaus amziaus krepSininky tyrimai parode, kad
zaidéjy fiziniam parengtumui ypac svarbia reikSme
turi VRSG ir AARG. Buvo nustatyta, kad Sie rodikliai
stipriai siejasi ir su raumeny mase, taip pat jie siejasi
ir tarpusavyje. Si sasaja dar karta patvirtina prielaida,
kad raumeny mas¢ did¢ja taikant specialiuosius fizi-
nius kriivius, didinanéius ir VRSG bei AARG.

Nustatyta, kad Suolio aukstis turi sasajas su VRSG.
Zinant tai, apie raumeny vienkartinj susitraukimo

1 lentele
Motery komandos krepSininkiy fizinio iSsivystymo, fiziniy ir funkciniy galiy sqsaja
Ugis Kﬁnf) Blgétakq GPT Raurr.1. Suovli.o Atgisp. VRSG VRSG AARG AARG | PRL J.d. | 30s | 30s 305 30s
(cm) masé¢ | jégaD ) masé | aukstis | laikas | (W/ W) W/ W) | (ms) (k./ | max | (W/ vid. (W/ | RI
(kg) (kg) (kg) | (cm) | (ms) | kg) kg) 10s)| (W) | 1kg) 1kg)
1 1
2 10,79 1
3 10,20 | -0,03 1
4 10,51 | 038 0,37 1
510,55 | 092 -0,04 0,19 1
6 | 0,17 | 0,05 0,12 0,13 0,03 1
7 | 0,23 | -0,04 0,21 0,35 | -0,23 0,14 1
8 | -0,06 | 0,12 -0,13 -0,16 | 0,26 0,55 -0,74 1
9 10,39 | 0,65 -0,17 0,07 0,72 0,41 -0,61 0,82 1
10 | 0,02 | 0,06 0,01 -0,31 0,21 0,25 -0,41 0,46 0,40 1
11 | 0,61 | 0,82 -0,04 0,12 0,85 0,17 -0,27 0,36 0,75 0,62 1
12 | 0,00 | 0,24 -0,38 -0,29 | 0,34 -0,50 -0,30 | -0,11 | 0,10 0,27 0,36 1
13 | -0,48 | -0,40 -0,11 -0,04 | -0,35 0,39 0,05 0,23 | -0,09 | -0,15 | -0,41 | -0,22 1
14 | 0,19 | 0,40 0,35 0,09 0,50 0,20 -0,27 0,34 0,44 0,40 0,54 0,04 |-0,10 1
15 | -0,40 | -0,33 0,35 -0,20 | -0,19 0,24 -0,25 0,32 0,01 0,33 -0,08 | -0,20 | 0,27 | 0,72 1
16 | 0,27 | 0,63 0,11 0,13 0,74 0,09 -0,26 0,30 0,54 0,21 0,62 0,17 | 0,01 | 0,84 | 0,38 1
17 | -0,68 | -0,56 0,13 -0,34 | -0,36 0,12 -0,24 0,24 | -0,18 | 0,13 -0,37 | -0,18 | 0,57 | 0,40 | 0,84 | 0,28 1
18 1 0,37 | 0,18 0,02 -0,05 | 0,04 0,38 0,30 0,15 0,22 0,23 0,27 | -0,10 | 0,10 | 0,06 |-0,03|-0,05 |-0,21| 1

Pastaba: p < 0,05 r = 0,48-0,60; p < 0,01 r = 0,61-0,73; p < 0,001 r = 0,74 ir daugiau.



26

SPORTO MOKSLAS

galinguma galima i$ dalies sprgsti naudojant tik
Suolio auksStyn abiem kojomis ir mojant rankomis
testa. Taciau daug informatyvesnis VRSG tyrimas yra
matuojant ir Suolio aukstj, ir atsispyrimo greitj.

Zinoma, kad vienas i§ raumeny galingumo kom-
ponenty yra jéga. Labai svarbu pazymeéti, kad tiriant
anaerobinj alaktatinj ir vienkartinj raumeny susi-
traukimo galinguma koreliacinio rySio su plastakos
jéga nebuvo uzfiksuota. Tai galima paaiskinti tuo,
jog vertinant $ias funkcijas vyrauja dinamings jégos
ir greicio iSraiska, o plastaky jéga buvo vertinama
kaip statiné. Tiriant zaidejy plaStaky stating jéga
vertinamas fizinio i§sivystymo lygis, bet ne raumeny
funkcinis pajégumas.

Tyrimas parod¢, kad absoliutus trumpo raumeny
darbo galingumas turi stiprias sasajas su kiino mase.
Sis faktas ypa¢ aktualus aukstiems Zaidéjams, kurie
zaidimo metu naudoja fizinj kontakta jveikdami var-
Zovo pasipriesinima. Tai yra svari prielaida manyti,
kad absoliutus raumeny galingumas didés augant kiino
masei, proporcingai didinant ir raumeny mase.

Zinoma, kad judesiy daznis gali bati kaip greitu-
mo pasireiskimo forma ir i§ dalies parodyti nerviniy
procesy paslankuma. Tiriant nustatyta, kad JD daznis
siejasi su 30 s darbo vidutiniu rodikliu. Tai rodo, kad
Sio darbo galingumo rodiklis priklauso nuo nerviniy
lasteliy geb¢jimo greitai pereiti 1§ sujaudinimo {
slopinima, ir atvirksciai, ir taip keisti raumeny susi-
traukima bei atsipalaidavima.

Standartizavus visos grupés, gynéju, puolejy ir
naudingiausios komandos krepsininkés C. L. rodi-
klius (1 pav., 2 lentel¢) ir sudarius jy profilius matyti,
kad jie tarpusavyje skiriasi. Puoléjy Gigis, kiino masé
ir raumeny maseé yra didesni uz gynéjuy. Ju VRSG ski-
riasi nedaug, nes puoléjy buvo didesnis Suolio aukstis,
0 gyn¢jos pasizymejo geresniu atsispyrimo greiciu

Suolio metu. D¢l didesnés kiino masés puoléju VRSG
ir AARG absoliutiis rodikliai daug didesni negu gy-
néjuy, taciau judesiy daznis geresnis yra gynéju.

—e— Puolejos
—8— Gynéjos
—e—CL

1 pav. Krepsininkiy standartizuoty rodikliy profiliai

Nuo grupés vidurkio ypa¢ nutole naudingiausios
komandos zaid¢jos C. L. rodikliai. Jos Suolio aukstis
yra artimas puoléjy vidutiniam rodikliui, taciau at-
sispyrimo greitis, o kartu ir VRSG yra daug geresni.
Ypac didelis yra jos absoliutus vienkartinis raumeny
susitraukimo galingumas ir absoliutus anaerobinis
alaktatinis raumeny susitraukimo galingumas. Jie nuo
komandos vidurkio nutol¢ net per 1,8 ir 2,36 stan-
dartinius nuokrypius (S). Sis tyrimas leidZia manyti,
kad geras fizinis parengtumas lemia gerus asmeninius
rezultatyvumo rodiklius rungtynése. Dideli VRSG
ir AARG rodikliai, suderinti su Zaidimo technika,
suteikia pranasumo pries varzovus tiek puolant, tiek
ir ginantis.

ISvados
1. Krepsininkiy raumeny masé turi stipry korelia-
cinjrySisu VRSG, AARG, 10 s ir 30 s trukmés darbo
galingumu. Ypac stiprus rySys yra VRSG ir AARG.
2. Nustatyta, kad judesiy daznis ir psichomotorinés
reakcijos laikas su trumpo raumeny darbo galingu-

2 lentele

KrepSininkiy fizinio iSsivystymo, raumeny galingumo, kraujotakos ir kvépavimo sistemy funkcinio pajégumo ir
psichomotoriniy funkcijy rodikliy charakteristika

Rodikliai | O8is | Svoris }:;‘;2 ;ﬁfsltlg Alt;ls(gzr VRSG | VRSG | AARG | AARG D Rl
(em) | (kg ke) (om) s) (Wkg) | (W) | (Wkg) | (W) | (k/10s)
Komanda X 1825 | 73 39,7 446 202.,8 22,1 | 1601,1 | 148 | 1080,3 82,5 5.4
S 6.5 8,7 52 49 26,9 3,7 3495 12 163,5 8,2 3,7
X1 188,5 | 803 42,5 46,2 2038 25 | 17761 | 148 | 11955 79,2 72
Puoléjos d 6 73 2.8 1,6 1 04 175,0 0 1152 33 1.8
092 | 0,83 0,54 033 0,04 0,1 0,5 0 0,7 04 0,5
X2 1776 | 674 37,1 424 192,9 218 | 14478 | 147 | 9795 84,3 32
Gynéjos d 49 | 56 2.6 22 9.9 03 | -1533 | -0,1 | -100,8 1.8 22
075 | 0,64 | -05 -0,45 04 -0,1 0,4 -0,1 0,6 0.2 0,6
187 86 474 47 163 28,2 2428 | 1598 | 1374 79 6
C.L d 45 13 7,7 24 -39.8 6,1 8269 | 1,18 | 2937 35 0,6
z 0,7 1,5 1,5 0,5 -1,5 1,6 2,36 0,9 1,8 04 02
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mo rodikliais koreliacinio ry$io neturi, taciau turi
patikima rysj su 30 s darbo galingumo santykiniu
1 kg ktino masés vidutiniu rodikliu. Taip pat Rufjé
indeksas nesisieja su kitais misy tirtais funkcinio
pajégumo rodikliais.

3. Skirtingy pozicijy Zaid¢jos skiriasi tigiu, kiino
mase ir trumpo raumeny darbo galingumo rodikliais.
Nustatyta, kad puoléjy absoliutis VRSG, AARG yra
daug didesni negu gynéju, taciau santykiniai rodikliai
skiriasi nedaug.

4. Rezultatyviausia komandos zaidéja pasizymi
ypac gerais VRSG ir AARG rodikliais bei gerai is-
vystyta raumeny mase.
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THE INTERDEPENDENCE OF PHYSICAL DEVELOPMENT, PHYSICAL AND
FUNCTIONAL CAPACITIES OF WOMEN BASKETBALL TEAM PLAYERS

Dr. Riitenis Paulauskas, Algimantas Satas, Rasa Paulauskiené

Vilnius Pedagogical University

SUMMARY

The aim of the research was to evaluate the
interdependence of particular physical development,
functional capacity and physical qualification indices
of high performance women basketball players.

15 high performance players representing the best
women basketball team of Lithuania participated in
this research. Height, body mass, hand power, vital
lung capacity (VLC), fat and muscle mass, as the
indices of physical development, were measured. Jump
height, while taking off with both legs and swinging
with both hands, the duration of taking off, single
muscular contraction power (SMCP) and anaerobic
alactic muscular power (AAMP) were established
aiming to analyse physical capacity. Anaerobic alactic
power with applied 10-s veloergometer test and mixed
anaerobic alactic glycolytic power with applied 30-s
veloergometer test were also measured. The duration of
simple psychomotoric reaction (DSPR) to light stimulus

and movement frequency (MF) in 10-s were established.
Functional capacity of blood circulation system was
estimated by the Roufier index (RI).

The Pearson’s linear correlation method was
employed aiming to establish the interdependence
between the indices. The research revealed that there is
very strong correlation link among women basketball
players’ muscle mass and SMCP, AAMP on 10-s and
30-s veloergometer tests.

It was established that there is no correlation between
short-time muscle working power and movement
frequency and the duration of psychomotoric reaction.
It indicates that MF, which reflects the mobility of
central nervous system, does not influence muscle power
considerably. The Roufier index does not interdepend with
the other analysed indices of functional muscle power.

Players of particular positions have different indices
of height, body mass and short muscle labour power. It
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was estimated that forwards’ absolute SMCP, AAMP
indices are major than defenders, but relative indices
are not so much different.

Rutenis Paulauskas

Vilniaus pedagoginio universiteto Sporto metodikos katedra
Studenty g. 39, LT-08106 Vilnius

Tel: +370 5275 1748

El. pastas: rutenis2006(@yahoo.com

Keywords: women basketball players, correlation
link, muscle power, muscle mass, functional capacity.
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Impact of the dietary supplement “Antihot” on the parameters
of general endurance and antioxidant status of athlete’s body

Prof. Dr. Sergiy Oliynyk’, Dr. Ilona Koval’, Dr. Natalia Vdovenko?, Larisa Babenko’
National University of Physical Education and Sports of Ukraine, Kyiv';
State Scientific-Research Institute of Physical Culture and Sports, Kyiv?;

Institute of Pharmacology and Toxicology under the Academy of Medical Sciences of Ukraine, Kyiv’

Summary

At the training session there was conducted an investigation of the dietary supplement “Antihot” impact on the
parameters of general endurance and antioxidant status of athlete’s body in athletes practicing Kyokushin karate.
Athletes included in the experimental group were taking “Antihot” under cyclic regimen (3 days — intake, 3 days —
interval, 4 cycles in all). At that, over a period of the first cycle they were administrated the said dietary supplement
by I capsule 3 times a day during or after meal, and over a period of the second-fourth cycles — I capsule 2 times a
day (in the morning and evening during or after meal). Athletes from the control group administered placebo under
the similar regimen. It was determined that an application of the dietary supplement “Antihot” under the mentioned
regimen promoted the body tolerance to strenuous muscular activity and general endurance in elite athletes (improved
results in a 3000-meter run comparing with the control group), which was accompanied by increase of the antioxidant
system effectual functioning.

In the experiments in vitro as to the rate of malonic dialdehyde cumulation in the environment of spontaneous lipid
peroxidation, being induced by NADPH and ascorbate, in the isolated fractions of nuclear chromatin of the rats’ cells
intoxicated with tetrachloromethane, the authors studied antioxidant and genomoprotector activity of the “Antihot”
reactant — bemithylum. It was defined that bemithylum manifested its antioxidant and genomoprotector effect in both
fractions, though it yielded to the reference antioxidant dibunalum.

Keywords: “Antihot”, endurance, antioxidant status, antioxidant effect, genomoprotector action.

Introduction larger volume of physical work, including that of
force nature. Actoprotectors are of low toxicity
and do not cause dependence and addiction. They

do not refer to doping preparations and may be

Current methods of training elite athletes are
constantly improving due to the introduction of new
technologies and use of the latest achievements in

science and practice. One of the trends to optimize
training and competitive activity of elite athletes is
an application of auxiliary agents to stimulate their
physical performance (bynarosa u ap., 2003; Milasius,
2008). Among these agents a major place is taken
by non-doping medicinal preparations and dietary
supplements, particularly, actoprotectors — preparations
increasing endurance (I'mmax u ap., 2008).

The effect of actoprotectors is based on their
selective stimulation of carbohydrate synthesis
out of noncarbohydrate components (deaminized
residues of amino acids, glycerol, pyruvate, lactate
et al.), i.e. activation of gluconeogenesis in the
liver, kidneys and intestine. Thus, actoprotectors
postpone fatigue approach and allow fulfilling a

unrestrictedly used in sports. Actoprotectors fit for
everybody and may be used both during the training
and the competition period without making us being
concerned about side-effect development. Regular
use of actoprotectors increases working capacity by
1.5-2 times. Besides strengthening of gluconeogenesis
processes, actoprotectors increase the permeability of
cell membranes, which has a beneficial effect on the
cellular energy potential (I'mmak u ap., 2008).

A typical specimen from the actoprotector group is
“Antihot” (a product of LLC “Biotech”, Kyiv), which
is certified in Ukraine as an athlete dietary supplement.
It possesses nootropic, regenerative, antihypoxic,
antioxidant and immunomodulatory effect. Mechanism
of its action involves an activation of ribonucleic acid
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synthesis, and also that of protein synthesis, including
enzyme proteins and proteins linked with immune
system. Activation of gluconeogenesis enzymes
synthesis providing lactate utilization (factor limiting
working capacity) and resynthesis of carbohydrates
(source of energy at intensive loads) occur, which
results in the rise of capacity for work. Amplification
of synthesis in mitochondrial enzymes and structural
proteins of mitochondria provides an increase of
energy production and maintenance of high degree of
conjugation between oxidation and phosphorylation.
Conservation of high level of ATP synthesis at
oxygen deficit facilitates apparent anti-hypoxic and
anti-ischemic effect. “Antihot” enhances synthesis of
antioxidant enzymes and possesses evident antioxidant
activity. It increases body’s tolerance to influence
of extreme factors (physical load, stress, hypoxia,
hyperthermia), produces apparent antiasthenic effect,
and intensifies processes of restoration following
extreme impacts. After a single intake a maximum
effect would develop in 1-3 hours, a marked impact
would be kept for 4-6 hours. At the course prescription
the therapeutic effect of the agent usually develops
during 3-5 days. At lasting, continuous course of
its administration the cumulation of the preparation
might appear by the 10%-12" day, particularly at a
big-dosed intake of 500-700 mg per 24 hours) (I'nmrak
u ap., 2008).

Thus, at present days good reasons for the usage
of dietary supplement “Antihot” in the practice of
elite athlete preparation do not give risk to doubt.
However, the issue on the most rational courses
of its administration still remains open. In terms
of pharmacokinetic features of the “Antihot”
reactant — 2-ethylthiobenzimidazole hydrobromide
(bemithylum) (boiiko u ap., 1987) — we have made an
assumption on appropriateness of the cyclic regimen
of this supplement administration aimed at the rise
of body’s general endurance.

Several researchers link the decreasing parameters
of physical working capacity in athletes and the
development of their overtraining with a wasted
condition of the body’s antioxidant system, and
consequent activation of free radical processes
(HUcaes et al., 1993; Baosenko, 2005). In their
turn, free radical processes can cause the damage
of various cellular structures, including the cell
genetic apparatus, and the development of different
pathological states (Halliwell & Gutteridge, 1989).

In connection with it, the objective of our work
was to study an effectiveness of cyclic administration

of'the dietary supplement “Antihot” aimed at increase
of athlete’s body general endurance, as well as special
features of antioxidant and genomoprotector action
of its reactant — bemithylum — in vitro.

Methods

The investigation was held in two stages. The first
stage was arranged in the Crimea during a training
session of athletes — members of the national team of
Ukraine in Kyokushin karate. At this stage there was
studied an impact of the dietary supplement “Antihot”
on the parameters of general endurance in athletes
and antioxidant condition of their blood. 20 athletes
of both sexes qualified as Candidates for Master of
Sports and upper, aged 18-23 years old, who did not
have complaints about their health status, took part
in the experiment. They were divided into 2 groups
— experimental and control ones, by 10 persons in
each group. The athletes involved in the experimental
group administrated “Antihot” according to the cyclic
regimen (3 days — intake, 3 days — interval, 4 cycles in
all). At that, during the first cycle they were taking the
dietary supplement by 1 capsule 3 times a day during or
after meal, and within the second-fourth cycles — by 1
capsule 2 times a day in the morning or evening during
or after meal). The athletes from the control group were
taking placebo under the similar dosage regimen.

The athletes’ general endurance was evaluated
through testing via 3000-meter run (Memoosi
neoazoz2uuecko2o KOHMpPOAs 6 CHOPMUBHOU
mpenuposke, 1975). The assessment of athlete’s
body antioxidant status was conducted over the blood
concentration of lipid peroxidation afterproducts
(malonic dialdehyde, MDA) and regarding blood
superoxidedismutase (SOD) activity, which was defined
under the methods described by Koctiok, [Toranosuu,
1984 and /lyoununa, 1988, respectively.

The second stage of this research was conducted on
the base of the Division of Biochemical Pharmacology
at the Institute of Pharmacology and Toxicology under
the Academy of Medical Sciences of Ukraine. At this
stage the antioxidant and genomoprotector action
the “Antihot” reactant — bemithylum — was studied
in vitro on the isolated fractions of repressed and
transcriptionally active nuclear chromatin of the rat
liver cells intoxicated with tetrachloromethane. The
choice of experimental pattern of toxic hepatitis was
conditioned by a well-known fact of activating enzyme
and non-enzyme lipid peroxidation of repressed and
transcriptionally active liver chromatin (I'y6cbkuii et
al., 2004). In this connection the pattern was especially
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convenient for conducting screening investigations of
antioxidant and genomoprotector action of drugs and
biologically active substances. In the work there were
used male rats of Wistar breed aged three months,
having body mass of 150-200 g. The animals were fed
accordingly to vivarium permanent ration. To exclude
probable influence of diurnal rhythm on biochemical
parameters, the experiments were being conducted
at the same time. Tetrachloromethane was injected
intraabdominally in the dosage of 1LD, (1.75 ml/kg
of body mass) (I'yocekmii et al., 2004). The animals
were slaughtered by decapitating. The fractions of
repressed and transcriptionally active liver chromatin
(RCand TAC, respectively) from the liver cells were
separated as described in work (JIeBunkwmii et al.,
1993). The state of lipid peroxidation processes and
chromatin structural composition were evaluated
basing on the methods described in works (I'y6cbkuii
et al., 2001; I'y6cepkmii et al., 2002). The intensity
of lipid peroxidation (LPO) processes were defined
in the model system through the speed of MDA
accumulation during two hours of incubation in the
conditions of induced NADPH and by ascorbate of
lipid peroxidation. Bemithylum was added into the
medium to define the rate of MDA accumulation in
the final concentration 10~ molel!, 10*#molel?!, 10°
molel'. As a comparative preparation there was used
the reference antioxidant dibunolum, which was added
into incubating medium in the concentration of 10
molel . For a check there was used chromatin from
the tissue of rats intoxicated with tetrachloromethane
without adding any preparations.

The received data were processed by standard
methods of parametric (the first stage of research)
and non-parametric (the second stage of research)
statistics (Jlamau et al., 2000) applying IBM-
compatible computer under “Statgraphics” and
“Excel” programs.

Results and discussion

In the issue of the conducted research it was
determined that applying “Antihot” under introduced
regimen promotes the increase of general endurance
parameters for athletes practicing Kyokushin karate
(Table 1) and effects on mechanisms of antioxidant
protection of athlete’s body (blood content of MDA
and SOD activity) (Tables 2 and 3).

Thus, in athletes from the experimental group there
was observed the decrease of MDA content in the blood
after the first cycle of parapharmaceutical administration
(from 101.4+10.8 down to 62.4+7.4 nmole'ml!

before loading and from 164.0+12.3 down to
124.849.2 nmoleml! after test loading. At the same
time this parameter in athletes from the control
group remained without changes (from 109.2+12.7
to 98.0+£10.4 nmoleml! before loading and from
171.8+£13.2 to 164.0+12.1 nmoleml! after loading).
The revealed effect was conserved during all four
cycles of taking the dietary supplement (see Table 2).

Table 1

Impact of the course intake of dietary supplement “Antihot”
on the parameters of athlete’s general endurance
(3000-meter run, min; x+Sx)

Ob tion st
Group of athletes — Servation S1ages Difference
Initial data | 4% cycle
Control g;‘):“l%(placeb") 13.2442.77 | 12212247 | P>0.05
Experimental group P<0.05
(“Antihot”) n=10 12224177 1 1054088 | 14 5304
Table 2

Impact of the course intake of the dietary supplement
“Antihot” on MDA content in the blood of athletes (x+Sx)

MDA, nmoleml!
Observation Control group (placebo) | Control group (“Antihot”)
n=10 n=10
stages
Before After Before After
loading loading loading loading
Initial data 109.2+£12.7 | 171.8£13.2 | 101.4£10.8 | 164.0£12.3
1* cycle 98.0+10.4 | 164.0+12.1 | 62.4+7.4 124.849.2
2m cycle 93.6+6.9 | 148.4249.6 | 23.4+4.2 101.4+8.7
3dcycle 117.0£7.6 | 171.8+9.4 46.8+4.5 70.2+45.1
4t cycle 109.248.9 | 156.2+8.4 15.6+2.1 62.4+6.3
Table 3

Impact of the course intake of the dietary supplement
“Antihot” on the blood SOD activity in athletes (x+£Sx)

SOD activity, EA mg"' Hb
Observation Control group (placebo) | Control group (“Antihot”)
n=10 n=10
stages
Before After Before After
loading loading loading loading
Initial data 0.68+0.02 | 0.61+0.03 | 0.64+0.02 | 0.53+0.03
I* cycle 0.63+0.02 | 0.54+0.05 0.63+0.02 0.57+0.04
2™ cycle 0.52+0.03 | 0.27+0.02 | 0.55+0.02 | 0.53+0.03
3¢cycle 0.41+0.03 | 0.23+0.02 | 0.50+0.01 0.51+0.02
4t cycle 0.38+0.04 | 0.19+0.02 | 0.52+0.02 | 0.49+0.03

It was also revealed that in athletes from the
experimental group blood SOD activity virtually did
not change under the influence of test loading during
all cycles of administrating the dietary supplement,
while in athletes from the control group the reduce
of blood SOD activity was revealed, which was
drastically seen at the last stages of “Antihot”
administrating (see Table 3).

Thus, the “Antihot” usage by athletes from the
experimental group promoted the increase of general
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endurance parameters and prevented from the
exhaustion of body’s antioxidant system, which had
regularly developed in athletes from the control group
under influence of intensive physical loading.

The results of research of antioxidant and
genomoprotector activity of the “Antihot” principal
reactant — bemithylum — in vitro are presented in
Tables 4 and 5. From the data given in the tables
it becomes evident that bemithylum revealed its
antioxidant activity with regard of POL processes
in both fractions of cellular chromatin in the liver of
rats intoxicated with tetrachloromethane.

Table 4

Rate of MDA cumulation in the fraction of repressed
cellular chromatin in the liver of rats intoxicated with
tetrachloromethane at adding bemithylum in different

concentrations
Rate of MDA
cumulation, Mean % with
Sample nmole/mg of quadratic | respect to
proteins for 2 deviation control
incubation hours
NDLP 20243.917 227.113 100.000
Control ADLP 2414.797 315.820 100.000
NILP 2123.421 196.607 100.000
. NDLP 17036.885* 339.854 84.158
]1)(‘)2“;‘(’)11‘;??; ADLP 2033.914* 312170 | 84227
NILP 1648.270* 140.701 77.623
. NDLP 18150.014* 231.443 89.657
Ble()“}‘::gll:l”,‘ ADLP 2445267 198.448 | 101.262
NILP 2123.421 211.137 100.000
. NDLP 18088.217* 276.540 89.341
ﬁ%ﬁ‘ﬁﬁ:{_‘," ADLP 2447.171 348.666 | 101.341
NILP 2091.046 242.302 98.475
. NDLP 18086.217* 170.527 89.341
%%Tﬁlgf:ﬁ ADLP 2446219 331.535 | 101.301
NILP 2123.421 196.607 100.000

Note: * - P < 0.05 comparing with control

NDLP — NADPH-dependant lipid peroxidation, ADLP - ascor-
bate-dependant lipid peroxidation, NILP — non-initiated lipid
peroxidation

Table 5

Rate of MDA cumulation in the fraction of
transcriptionally active cellular chromatin in the liver of
rats intoxicated with tetrachloromethane at adding
bemithylum in different concentrations

Rate of MDA
cumulation, Mean % with
Sample nmole/mg of quadratic | respect to
proteins for 2 deviation control
incubation hours
NDLP 28722.50 2286.99 100.00
Control ADLP 3304.26 122.14 100.00
NILP 1503.07 255.44 100.00
. NDLP 25073.96* 2308.95 87.30
Dibunolum. -7 p 2690.07* 137.95 81.41
10 molel”!
NILP 1161.51* 203.93 77.28

Bemithl NDLP 27565.76 2295.67 95.97
emithyum, - b p 2761.71* 24.22 83.58
1073 molel"!

NILP 1431.99 164.58 95.27

- NDLP 28071.69 224526 97.73

Bemithylum, =775 2827.46* 95.83 85.57
10 molel"!

NILP 1468.61 207.25 97.71

ol NDLP 28073.28 2312.42 97.74

Bemithylum, -7,y p 2962.70% 138.57 89.66
10 molel™!

NILP 1231.00% 236.56 81.90

Note: * - P <0.05 comparing with contro

NDLP — NADPH-dependant lipid peroxidation, ADLP - ascor-
bate-dependant lipid peroxidation, NILP — non-initiated lipid
peroxidation

It was defined that bemithylum in the fraction
of repressed cellular chromatin showed expressed
antioxidant effect with regard only to NADPH —
dependant LPO in the concentrations of 107, 10+,
10° mole 1! by 10.3%, 10.7%, 10,7%, respectively;
its considerable impact on ascorbate-dependant and
non-initiated LPO over all studied concentrations in
the fraction of repressed chromatin was not found.
In the fraction of transcriptionally active chromatin
bemithylum positively reduced activity of ascorbate-
dependant LPO in the concentrations of 107, 10,
10° molel! by 16.4%, 14.4%, 10,0%, respectively;
non-initiated LPO — only in the concentration of 10~
mole 1! by 18.1%; it did not produce significant effect
on the activity of NADPH — dependant LPO. In its
antioxidant activity bemithylum is to some degree
inferior to dibunolum, which is in the concentration
of 10~ mole1!shows apparent antioxidant activity in
regard with NADPH-, ascorbate-dependent and non-
initiated LPO in the both fractions of chromatin in the
liver of rats intoxicated with tetrachloromethane.

Thus, the reactant of the dietary supplement
“Antihot” — bemithylum — in the research in vitro
reveals evident antioxidant and genomoprotector
activity, though it is somewhat inferior to the reference
antioxidant dibunolum. The data, which we have
received, suggest the appropriateness of further
study of genomoprotector properties of the dietary
supplement “Antihot” in vivo. It can be assumed, that
“Antihot” is not only an effective ergogenic agent, but
it is also a means for prevention of pathology related to
sports medicine and stipulated by oxidizing stress.

Conclusions

The usage of the dietary supplement “Antihot”
promotes the increase of body’s stability in top
athletes against intense muscular performance and
general endurance, which is accompanied by increase
of the efficacy in functioning of antioxidant system.
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Basing on the data received, the authors can
recommend the following regimen of administrating
the dietary supplement “Antihot” for introduction
into the practice of sports training aimed at increase
of general endurance: “Antihot” should be taken in
cycles (3 days — intake, 3 days — interval), 4 cycles
in all. During the first cycle — by 1 capsule 3 times a
day during or after meal, and within the second-fourth
cycles — by 1 capsule 2 times a day (in the morning
and evening during and after meal).

In the experiments in vitro as to the rate of MDA
cumulation in the isolated fractions of nuclear
cellular chromatin of the liver of rats intoxicated with
tetrachloromethane in the conditions of spontaneous,
initiated NADPH and ascorbate of lipid peroxidation,
antioxidant and genomoprotector activity of the
“Antihot” reactant — bemithylum — was studied. It was
determined, that bemithylum revealed antioxidant and
genomoprotector effect in both fractions, though in
this respect it was inferior to the reference antioxidant
dibunolum.
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MAISTO PAPILDO ,, ANTIHOT*“ [TAKA BENDROSIOS ISTVERMES PARAMETRAMS IR
ANTIOKSIDACINEI SPORTININKO ORGANIZMO BUKLEI

Prof. dr. Sergiy Oliynyk!, dr. Ilona Koval’, dr. Natalia Vdovenko’, Larisa Babenko’
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Valstybinis kiino kultiros ir sporto moksliniy tyrimy institutas, Kijevas®;

Farmakologijos ir toksikologijos institutas prie Ukrainos medicinos moksly akademijos, Kijevas®

SANTRAUKA

Per kiokusin karaté treniruotés cikla buvo atliktas
maisto papildo ,,Antihot“ itakos bendrajai iStvermei ir
antioksidacinei sportininko organizmo biisenai tyrimas.
Sportininkai, priklausantys eksperimentinei grupei,
»Antihot* vartojo cikliniu rezimu (3 dienas vartojo,

3 dienas daré pertrauka, iS viso buvo 4 ciklai). Pirmojo
ciklo metu sportininkai vartojo nustatyta maisto papildo
doze¢ —po 1 kapsule 3 kartus per diena valgio metu arba
po jo, 0 2—4 cikly metu — po 1 kapsulg 2 kartus per diena
(ryte ir vakare valgio metu arba po jo).
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Sportininkai, priklausantys kontrolinei grupei, var-
tojo placebo preparata panasiu rezimu.

Nustatyta, kad maisto papildo ,,Antihot* vartojimas
minétu rezimu pagreitina kiino adaptacija prie inten-
syvios raumeny veiklos ir gerina elitiniy sportininky
bendraja iStvermg (pastebéti geresni 3000 m bégimo
rungties rezultatai, palyginti su kontroline grupe), dél
to kartu pageréja ir tampa efektyvesnis antioksidacinés
sistemos funkcionavimas.

Eksperimentuose in vitro, siekiant ivertinti ma-
lono dialdehido kaupimosi greit] savaiminés lipidy

Sergiy Oliynyk

Ukrainos valstybinis kiino kulttiros ir sporto universitetas
0.Olgitcha str., 18-A, app. 127, Kyiv, 04086, Ukraine
Mob. +380 968 113 533

El. pastas: sportmed1969@gmail.com

peroksidacijos aplinkoje dél NADPH ir askorbato
(ascorbate) poveikio, autoriai i§skirtose ziurkiy lasteliy
branduoliy frakcijose, intoksikuotose tetrachlormetanu,
tyré ,,Antihot* reaktanto — bemitilo (bemithylum) —
antioksidacinj ir genoma apsaugantj veikima. Abiejose
frakcijose aiSkiai pasitvirtino bemitilo antioksidacinis
ir genoma apsaugantis poveikis, nors ir mazesnis negu
antioksidanto dibunalo (dibunalum) poveikis.

RaktazodZiai: ,,Antihot“, iStvermé, antioksidaciné
biisena, antioksidacinis poveikis, genoma apsaugantis
veikimas.

Gauta 2009 02 13
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Weight loss and physical performance capacity in
combat sports athletes: impact of nutritional factors

Summary

Prof. Dr. Vahur Oépik, Saima Timpmann
University of Tartu, Estonia

Depending on the duration, distinction is made between rapid (i.e. within 24-72h), moderate (from 72h to several

weeks) and gradual (from several weeks to months) bodyweight reduction. Rapid and moderate bodyweight loss by
approximately 5% may impair physical performance capacity in well-trained combat sports athletes. Data available
suggest that in order to avoid a decrease in physical performance capacity, athletes should maximise carbohydrate
intake while consuming an energy-restricted diet to lose weight. Similarly, high carbohydrate intake as well as
creatine supplementation with concomitant glucose ingestion promotes recovery of physical performance capacity
after rapid/moderate weight loss. Recovery of fluids lost due to dehydration may take 24-48 hours, i.e. much longer
than is commonly appreciated by athletes and coaches. Rehydration occurs more rapidly if fluids consumed contain
electrolytes, primarily sodium. Athletes who have less than 24 hours for recovery after weight loss should not lose more
than 2% of their bodyweight through dehydration. An important aim for an athlete is to preserve skeletal muscle mass
during a bodyweight reduction period, especially in case of gradual weight loss. Dietary protein needed to maintain
a nitrogen balance during weight loss is in the range of 1.2 — 1.6 g'kg'-24h™. In addition to high protein intake, high
meal frequency may help to maintain fat free mass during moderate/gradual weight loss. Athletes reducing energy
intake should supplement with vitamins and minerals. Well-planned gradual weight loss has fewer negative health
consequences and should be recommended when weight loss is desirable.
Keywords: wrestlers, karatekas, creatine, muscle endurance capacity, isokinetic peak torque.

Introduction Depending on the duration, distinction is made
between rapid (i.e. within 24-72h), moderate (from
72h to several weeks) and gradual (from several
weeks to months) bodyweight reduction (Wilmore,
2000). Research data reveal that weight loss can have a
negative effect on the functioning of a human organism
and consequently, the physical performance of athletes.
On the other hand, although several studies have
revealed the negative impact of bodyweight reduction
on performance (Odpik et al., 1996; Timpmann et al.,
2008), others have reported no significant changes
(McMurray et al., 1991; Maffulli, 1992) or even
improvement in some performance characteristics

The popularity of wrestling and other combat
sports largely results from the weight class system,
which provides opportunities for athletes of all body
sizes to be competitive and successful. However,
many or even most athletes involved in weight
category sports seem to believe that it is necessary to
qualify for the lowest weight class possible in order
to gain a competitive advantage (Horswill, 1992).
Hence, weight reduction timed for competition
is widely practiced by combat sports athletes
and, unfortunately, this practice has even reached
children’s sports (Sansone and Sawyer, 2005).
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(Maffulli, 1992; Fogelholm et al., 1993). There are
several plausible reasons for the discrepancy in
existing data, including the differences in diet and
nutritional behaviour of the subjects who have been
studied. Therefore, the main goal of the present brief
review is to analyze the impact of nutritional factors on
the outcome of bodyweight loss in relation to physical
performance capacity in combat sports athletes.

Physiological effects of bodyweight loss in
combat sports athletes

The techniques for achieving weight loss are quite
varied and include, for example, limiting food and fluid
intake, using sauna procedures, exercising in a sweat or
rubber suit, taking laxatives, etc. These interventions
have an impact on physiological functions and
may thereby impair physical performance capacity
(Fig. 1). In case of a rapid (and moderate) rate of
bodyweight reduction, dehydration and a decrease
in skeletal muscle and liver glycogen stores as well
as in the capacity of body buffer systems are among
the most noteworthy physiological changes that
can potentially impair the physical performance of
athletes (Horswill, 1992; Wilmore, 2000).

Limited fluid intake;
increased water loss

Limited food intake; suboptimal
carbohydrate consumption

l / N\

Decreased glycogen Decreased capacity of
stores in the body

body buffer systems

Impaired physiological functions

l

Impaired physical performance
capacity

Dehydration

Fig. 1. Relationship between weight loss techniques, physiolo-
gical functions and physical performance capacity.

Effects of bodyweightloss on physical performance
capacity in combat sports athletes

The data on the effect of bodyweight reduction on
physical performance in combat sports athletes are
quite controversial. However, analysis revealed that
in studies where performance was assessed by testing
procedures that took into account the specific features
of combat sports, rapid and moderate bodyweight
reduction had a substantial negative effect on the
physical performance capacity of athletes. On the other
hand, in cases when the performance did not decrease
or, according to some characteristics, even improved on
the background of bodyweight reduction, the applied
testing procedures did not consider the specific features
of a sport event (Timpmann, O6pik, 2001).

In many cases, the results of studies may have been
influenced by the fact that the subjects were instructed
to follow an experimental design that did not
enable them to employ the approach to bodyweight
reduction they were accustomed to and had regularly
practiced. However, our recent data reveal that even
in experienced combat sports athletes, the use of a
self-selected regimen for rapid bodyweight reduction
may result in a significant decrease in physical
performance capacity (Timpmann et al., 2008). Our
subjects (wrestlers and karatekas) reduced their
bodyweight on an average by 5.1% within 3 days.
The bodyweight loss was achieved by a gradual
reduction of energy and fluid intake and mild sauna
procedures. A battery of tests was performed before
and immediately after bodyweight loss. The test
battery included the measurement of the peak torque
of knee extensors at three different speeds and an
assessment of the amount of work performed during
an intermittent intensity knee extension exercise. The
latter test consisted of submaximal knee extensions
at an angular velocity of 1.57 rad-s™' for 45 s at the
rate of 30 contractions per minute followed by 15 s
maximal efforts. The total duration of the test was
3 min. Peak torque measured after rapid bodyweight
loss was significantly lower in comparison with the
values observed before bodyweight manipulation
at angular velocities of 1.57 rad's™ (by 6.7%) and
3.14 rad-s™! (by 10.2%) (Figure 2A). However, peak
torque in relation to bodyweight remained unchanged
at all three angular velocities tested (Figure 2B).
There was a significant decrease in total work (by
14.7%) accomplished during the whole 3-min muscle
performance test (Figure 3A). More importantly, the
amount of total work was also significantly reduced
(by 9.6%) in relation to bodyweight (Figure 3B)
as a result of rapid weight loss. Altogether, these
data suggest that a self-selected regimen of rapid
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] (B)

Relative peak torque (N-m-kg")
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Angular velocity (rad-s‘1)

1.57

Fig. 2. Peak torque (A) and relative peak torque (B) of knee
extensor muscle measured before (Test 1) and after (Test 2) rapid
bodyweight loss. Data are means = SD (n = 17). *Significantly
different (p < 0.05) from the corresponding value in Test 1. (Tim-
pmann et al., 2008)

12000 A (A)

OTest 1

10000 1  mTest?2 *

8000 A

Work (J)

6000 -
4000 A

|

2000 A

Wsmax Wmax Wtot

(B)
140 - *
120 -

160 ~

Jkg")

100 o
80 A
60 -

[

Relative work (.

40 A
20 +

Wsmax Wmax Wtot

Fig. 3. Submaximal (Wsmax), maximal (Wmax) and total (Wtot)
work (A) and relative work (B) performed during the whole 3-min
muscle performance test before (Test 1) and after (Test 2) rapid
bodyweight loss. Wsmax is the work performed during three 45 s
periods of submaximal extensions, Wmax is the work performed
during three 15 s periods of maximal extensions, and total work
(Wtot) is the sum of Wsmax and Wmax. Data are means + SD (n
=17). * Significantly different (p < 0.05) from the corresponding
value in Test 1. (Timpmann et al., 2008).

bodyweight loss has a more pronounced detrimental
effect on muscle endurance capacity (absolute as
well as relative reduction in the amount of total work
performed during a 3-min muscle performance test)
than on the ability to perform a single maximal effort
(absolute but not relative reduction in peak torque of
knee extensors) in experienced combat sports athletes
(Timpmann et al., 2008).

Dietary interventions during rapid and moderate
bodyweight loss

Most athletes use food and fluid restriction
to lose weight (Rankin, 2006; Wilmore, 2000).
Several studies have shown that with the usual
bodyweight reduction procedure, the consumption of
carbohydrates by athletes makes up only 20-50% of
the amount necessary for maintaining the glycogen
level in skeletal muscle (Fogelholm et al. 1993;
Maftulli, 1992). A low glycogen level in muscle
(and liver) is considered one of the main causes of
decreased physical performance capacity observed
following weight loss in athletes (Horswill, 1992;
Wilmore, 2000). However, the results of some studies
have demonstrated that wrestlers could maintain
high-power performance despite significant weight
loss (by 4-6%) within 4-7 days if they consumed a
high carbohydrate diet (66-75% of food energy), but
not if they were on a modest carbohydrate diet (42-
50% of food energy) during the weight loss period
(McMurray et al., 1991; Horswill et al., 1990).
These data suggest that in order to avoid a decrease
in physical performance capacity, athletes should
maximise carbohydrate intake while consuming an
energy-restricted diet to lose weight. On the other
hand, the minimal amount of dietary protein needed
to maintain a nitrogen balance during bodyweight
reduction is about 1.2 — 1.6 g-kg'-24h"! (Rankin,
2006). Hence, in order to restrict energy intake during
the bodyweight reduction period, athletes should
primarily decrease fat content in food.

Dietary interventions during recovery from
rapid and moderate bodyweight loss

Rankin etal. (1996) conducted a study with the aim
to assess the dependence of physical performance on
the content of food consumed during a short-term (5
hours) recovery period following rapid bodyweight
loss in wrestlers. Their subjects lost 5% of their
initial bodyweight within 72 hours consuming
a low-calorie diet while avoiding dehydration.
During the following 5-hour recovery period, the
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subjects consumed an isoenergetic diet containing
either a high (75% of energy) or moderate (47% of
energy) proportion of carbohydrates. The anaerobic
performance of the subjects was tested on a hand-
pedalled ergometer for three times: at normal weight
(baseline), after bodyweight reduction, and after a
5-hour recovery period. Decreased performance was
observed after bodyweight loss in comparison with
baseline conditions. The wrestlers who were re-fed
a low carbohydrate diet over 5 hours did not recover
their performance to baseline levels, while those fed
a high carbohydrate diet had a performance similar
to the baseline after recovery. These data suggest that
a high proportion of carbohydrates in a diet promote
the recovery of physical performance capacity during
short-term recovery from rapid bodyweight loss in
trained wrestlers.

The hypothesis that creatine ingestion together with
carbohydrate supplementation during recovery period
after rapid bodyweight reduction accelerates the
restoration of bodyweight and physical performance
capacity in well-trained wrestlers was controlled in
our study (Oopik et al., 2002). The subjects reduced
their bodyweight by 4.5 — 5.3% within 56 hours
in two series of investigations separated by one
month. The bodyweight loss was achieved by a
gradual reduction of energy intake, maintaining a
close to normal training load and using a mild sauna
procedure. During the 17-hour recovery period after
bodyweight loss, the subjects consumed a controlled
isoenergetic diet supplemented with 320 g of glucose
(glucose trial) or with 320 g of glucose plus 30
g of creatine monohydrate (glucose plus creatine
trial). Muscle performance was tested three times
in both trials: with normal bodyweight (baseline),
after bodyweight loss and after 17 hours of recovery
following bodyweight loss. The muscle performance
test consisted of submaximal knee extensions at an
angular velocity of 1.57 rad-s™! for 45 s at the rate of
30 contractions per minute followed by 15 s maximal
efforts. The total duration of the test was 3 min in this
study. The amount of total work was lower after rapid
bodyweight loss in comparison with baseline values
in both trials. At that, the decrease in the amount of
total work was mainly induced by the fall in maximal
work, 1.e. the amount of work performed during the 15
s periods of maximal effort. Comparing the amount
of total work and especially that of maximal work
performed by the subjects during the 5-min muscle
performance test after rapid bodyweight loss and
after 17 hours of recovery following bodyweight

loss revealed that muscle performance capacity was
better restored in the glucose plus creatine trial than
in the glucose trial. Thus, the average increase in the
amount of total work over 17 hours of recovery was
only 3.6% in the glucose trial instead of 12.8% in
the glucose plus creatine trial. Moreover, the average
increase in the amount of maximal work over the
same time period was 7.3% in the glucose trial and
19.2% in the glucose plus creatine trial. A strong
positive correlation (r=0.92) was observed between
the whole body creatine retention during 17 hours of
recovery and the extent of an increase in the amount
of maximal work over the same period. More careful
analysis of the muscle performance capacity of the
subjects revealed that there was a significant increase
in the amount of maximal work over 17 hours of
recovery during the 1% (by 13.8%), 2™ (by 16.1%)
and 4™ (by 44.5%) minute of the test in the glucose
plus creatine trial, while a much less pronounced and
insignificant improvement was evident in the glucose
trial (Figure 4). The absolute as well as relative
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Fig. 4. Maximal work performed during each minute of the
muscle performance test after rapid bodyweight loss (Test 2) and
after 17 hrs of recovery following bodyweight loss (Test 3). Data are
means (n=5). * Significantly different (p < 0.05) from the correspon-
ding value in Test 2. The curves describing muscle performance of
the subjects in baseline conditions are excluded in order to increase
the clarity of the figure. (O6pik et al., 2002).
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change in bodyweight during the recovery period
was practically the same in the two trials.

Altogether, our data suggest that dietary creatine
supplementation with concomitant glucose ingestion
during 17 hours of recovery from rapid bodyweight
loss enhances the rate of restoration of physical
performance capacity during maximal intensity
efforts in well-trained wrestlers. The extent of the
increase in physical performance during recovery
from rapid bodyweight loss is correlated to the rate
of whole body creatine retention but not to the rate
of bodyweight restoration.

An important issue during recovery from rapid
weight loss is rehydration. Recovery of fluids lost due
to dehydration may take 24-48 hours, i.e. much longer
than is commonly appreciated by athletes and coaches
(Rankin, 2006). The effectiveness of rehydration
strongly depends on the volume and composition of
fluids consumed. The volume of fluids needed for
full rehydration may be 150% or even more of the
volume of water lost through dehydration (Shirreffs
et al., 1996). Rehydration occurs more rapidly if
fluids consumed contain electrolytes, primarily
sodium. Sodium maintains thirst drive, stimulates
water absorption in the gut and improves water
retention in the body. Sodium content of at least 50
mmol - L' is considered optimal for a rehydration
beverage (Shirreffs, Maughan, 2000). However,
drinks with high sodium content (over 40 mmol -
L") are unpalatable to many people, which result in
reduced consumption (Jeukendrup, Gleeson, 2004).
According to current recommendations, athletes
having less than 24 hours for recovery after weight
loss should not lose more than 2% of their bodyweight
through dehydration (Rankin, 2006).

Dietary interventions during gradual bodyweight
loss

Few studies have directly compared the
physiological and performance effects of bodyweight
loss regimens of different duration. Some results
(Koutedakis et al., 1994) but not all (Fogelholm et
al., 1993) suggest that a more gradual weight loss
is superior for the maintenance or even increases
in performance. However, gradual weight loss has
fewer negative health consequences and should be
recommended when weight loss is desirable.

1. Establishing a negative energy balance is the
preferred technique for gradual weight loss. However,
athletes must be very careful in order to avoid a
substantial loss of fat free mass from the total body

water and protein stores, including skeletal muscle.
Skeletal muscle mass is linked to measures of
anaerobic power, strength and muscular endurance.
Anaerobic power, for example, differentiates
between successful and less successful wrestlers
(Horswill, 1992). Hence, it is an important aim for
a wrestler to preserve skeletal muscle mass during a
bodyweight reduction programme while preparing
for a competition.

2. Very low energy diets or low energy diets
extended over a very long period of time are effective
in reducing bodyweight but a substantial percentage
of this weight loss occurs due to a marked loss of
fat free mass. Thus, a moderately negative energy
balance of 2100 — 4200 kJ (500 — 1000 kcal) daily is
recommended and this should be achieved through
a balance of increased energy expenditure and
decreased energy intake (Wilmore, 2000). An energy
deficit of approximately 29MJ (7000 kcal) is needed
for 1kg bodyweight loss to occur (Wilmore, 2000).

3. Restricted energy intake is an essential part
of any effective bodyweight reduction programme.
However, reduced energy intake should be achieved
mainly by reducing fat content in food because the
minimal amount of dietary protein needed to maintain
a nitrogen balance during bodyweight reduction is
in the range of 1.2 — 1.6 g'kg'-24h! (Rankin, 2006)
and high carbohydrate intake should be maintained
in order to ensure a normal glycogen level in muscle.
Athletes reducing energy intake should supplement
with vitamins and minerals to avoid micronutrient
deficiencies (Wilmore, 2000).

4. With respect to proteins, not only the quantity
but also the qualitative characteristics thereof
may be important in a low calorie diet consumed
during gradual weight loss. Ingestion of whey
proteins, for example, results in elevated amino acid
concentrations in blood that are higher than those
resulting from casein administration. However, the
anabolic response to casein is superior to that of whey
proteins, supposedly because the effect of casein on
blood amino acid concentrations being smaller is still
much more prolonged than the influence of whey
proteins (Boirie et al., 1999). Additional research is
needed before firm recommendations could be drawn
for athletes in order to help them to make an optimal
decision in respect of dietary protein sources during
a weight loss programme.

5. The timing of protein ingestion in relation to
exercise and carbohydrate intake also influences
the anabolic response. Muscle protein balance is
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considerably greater when a carbohydrate-amino
acid mixture is administered immediately before an
acute resistance exercise bout in comparison with the
effect achieved if the same mixture is administered
immediately after exercise or following from 1 to 3
hours of recovery after exercise (Tipton, Wolfe, 2004).
However, to the best of our knowledge, the effect of
the timing of protein or amino acid intake on changes
in the fat free mass of athletes during the bodyweight
reduction period has not been studied yet.

6. Meal intake frequency may be an important
factor having an impact on the changes in body
composition during moderate/gradual weight loss.
Thus, Iwao et al. (1996) studied boxers who ate 1200
kcal per day for two weeks as either two meals per
day or six meals per day. An equal bodyweight loss
was observed, while a greater loss of fat free mass
was evident for the two meals per day pattern.
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DVIKOVOS SAKU SPORTININKU SVORIO MAZINIMAS IR FIZINIS PAJEGUMAS:
MITYBOS VEIKSNIU [TAKA

Prof. dr. Vahur Oépik, Saima Timpmann
Tartu universitetas, Estija

SANTRAUKA

Kiino svorio mazinimas pagal trukme skirstomas
1 staigy (per 24-72 val.), nuosaiky (nuo 72 val. iki
keliy savaic¢iy) ir laipsniska (nuo keliy savaiciy iki
keliy ménesiy). Staigus ir nuosaikus svorio mazinimas

gerai treniruoty dvikovos Saky sportininky fizini
pajéguma gali pabloginti mazdaug 5 %. Remiantis
turimais duomenimis, teigiama, kad sportininkai, siek-
dami sumazinti svorj, bet i§vengti fizinio pajégumo
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sumazejimo, turéty maksimaliai padidinti suvartojamy
angliavandeniy kiekj, tuo pat metu valgydami maZzai ener-
gijos teikiant] maistg. PanaSiai kaip ir angliavandeniy,
kreatino papildy kartu su gliukoze vartojimas skatina
fizinio pajégumo atsigavima po staigaus ar nuosai-
kaus svorio sumazinimo. Skysciy kiekio, prarasto dél
dehidratacijos, grazinimas gali uztrukti 24-48 val.,
t. y. daug ilgiau nei sportininkai ir treneriai paprastai
isitiking. Prarastas skysciy kiekis grazinamas greiciau,
jei geriamuose skysciuose esama elektrolity, pirmiau-
sia — natrio. Sportininkai, kuriems po svorio netekimo
reikia atsigauti per maziau nei 24 val., neturéty pra-
rasdami skyscius netekti daugiau nei 2 % savo svorio.
Sportininkui svorio mazinimo laikotarpiu labai svarbu

Vahur O6pik

Institute of Exercise Biology and Physiotherapy

Centre of Behavioural and Health Sciences, University of Tartu
18 Ulikooli St., 50090 Tartu, ESTONIA

Tel./Fax +372 7 375 366

El. pastas: vahur.oopik@ut.ce

apsaugoti savo griau¢iy raumenis, ypac kai svoris
metamas laipsnisSkai. Maistiniy baltymy, reikalingy
azoto pusiausvyrai palaikyti mazinant svorj, turi
buti 1,2-1,6 g-kg'-24h'. Siekiant padidinti gaunamy
baltymy kieki, itin daznas maitinimasis gali padéti palai-
kyti neriebaling kiino masg pagal nuosaikaus / laipsnisko
svorio mazinimo programa. Sportininkai mazéjancius
gaunamos energijos kiekius turéty papildyti vitaminais
ir mineralais. Gerai suplanuotas laipsniskas svorio
mazinimas turi maziau neigiamy padariniy ir turéty buti
rekomenduojamas siekiantiems sumazinti svorj.

RaktaZodZiai: imtynininkai, karatekai, kreatinas,
raumeny pajégumas, didziausias izokinetinis sasukos
momentas.
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Specificity of influence of stretching on the functional status of
elite athletes

Dr. Elena V. Planida

Scientific Research Institute of Physical Culture and Sports of Republic of Belarus

Summary

Such form of preparation of the neuron-muscular system to training and competitive loadings, as stretching is
extremely popular among athletes. As the form of productive leisure, stretching is applied by athletes for restoration.
Search of the most effective application of stretching in sports activity of elite athletes today is most actual.

The accent of researches is made on studying the specificity of stretching influence on functional systems of an
organism, with the purpose to create preconditions for increase of training load effect at an intensification of training
process and for more full realization of athletes’ potential in competitive activity.

The received results of researches give the basis to recommend stretching to use in training process of the high
performance athletes as warm-up, preparation of an organism for forthcoming loadings, and in a final part with the

purpose of restoration.

Keywords: stretching, warm-up, training effect, elite athletes.

Introduction

The problem of perfection of technology of
management of training process is constantly actual
in high performance sport. The basic attention
addresses at improvement of preparation of an
organism of athlete to performance of the big
physical loadings and restoration of functions of
an organism with the purpose of maintenance long-
term competitive-training process of athlete without
injuries (Koctukosa, 2002, [Tnmaronos, 2004).

Nowadays exercises on extension — stretching are
widely applied. They not only began to be used with
the purpose of development of flexibility, but also as
means of warm-up and even restoration. Efficiency of
application of stretching in warm-up and at restoration

today is one of inconsistent questions in sports training
that in the certain degree is caused by an insufficient
level of scrutiny of specificity of influence of the given
exercises on an organism of the athlete depending on
the purpose of their application in training process.
According to the literary data it is established, that
skilful use of exercises on extension in system of the
general physical preparation considerably strengthen a
sheaf of athletes and can reduce probability of reception
of injuries (Apostolopulos, 2004, [ToptHOB 1 11p, 1996,
[Tnanuna, 2006). However the substantiation of a
degree of influence of stretching on an organism of the
athlete depending on technology of their application in
sports practice is absent. Therefore the accent {stress}
in researches has been made on studying of stretching
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influence on a functional condition of athlete of high
performance level on the example of basketball.

Material and methods

Methods of pulsometry, hemodynamography,
biochemical and methods of mathematical statistics
were used in this research.

With the purpose of revealing influence of stretching
on cardiovascular system of an organism of the
qualified basketball players the complex of stretching
has been designed. At performance by basketball
players of 14 exercises monitors of heart rate “Polar”
have been used for dynamics of heart beat recording.
In result there have been revealed dynamics of heart
rate from exercise to exercise and general loading on
cardiovascular system of all complex of exercises.

Also the probe of capillary blood for biochemical
control of lactic acid concentration in blood before
performance of the stretching had been done.

For definition of influence of stretching on a
condition of regional blood circulation the automated
programming equipment “Axuutec” was used with
which help regional haemodynamics and character
of change of arterial and venous blood circulation
of a shin was studied. First testing of regional
haemodynamics was fulfilled before performance of
stretching program and the second one was fulfilled
after performance of the program.

Research data was calculated applying the methods
of mathematical statistics. Arithmetic average ()
and statistic deviation (S), and representative error

(Sx) of athletes were calculated. The reliability of
differences was assessed using Student (t) criterion
for dependent samples.

Results

Stretching influence on functional condition in
athletes was analyzed by dynamics of heart rate (HR)
and changes of biochemical indicators in blood of 12
male basketball players concerning initial level. After
performing special complex of stretching exercises in
which features of motor activity of basketball players
were considered data of parameter investigation
have been received. Changes of HR indicators at
performance of a complex of stretch-exercises are
presented in Table 1.

It was revealed that under influence of stretching
average index of HR of all examinees had statistically
authentic changes. So, between group’s values in rest
(68,9£6,19) and in the end of a complex (97,3+4,85)
it was found reliability of distinctions (p>0,05
t=3,6,10"17).

Table 1

Average group’s parameters of HR of basketball players
during performance of stretching exercises (n=12)

No X S Sx
exercises 68,9 6,19 1,79
1 84,8 4,78 1,38
2 89,8 3,43 0,99
3 98,9 3,42 0,99
4 109,8 6,51 1,88
5 110,7 5,21 1,50
6 104,3 4,23 1,22
7 106,7 9,70 2,80
8 99,3 7,78 2,25
9 94,6 5,90 1,70
10 91,8 4,13 1,19
11 87,5 4,70 1,36
12 89,2 3,21 0,93
13 95,4 4,38 1,26
14 97,3 4,85 1,40
X 95,3 3,19 0,92

Study of biochemical indicators is carried out
for studying the influence of stretching program on
athletes’ metabolism and circulatory system. Probe of
capillary blood in basketball players was done before
performance of stretching exercises for definition of

lactic acid (Table 2).
Table 2

Average group’s parameters of lactic acid in basketball
Players at performance of stretching exercises

Before stretching After stretching
Biochemical indicator — lactic performance performance
acid (La, mmol/l) X+£Sx X+£Sx
1,6+0,18 3,3+0,21
t=-0,61, p <0,05

Studying the influence of stretching exercises
on a condition of regional blood circulation, it was
considered in basketball players as an indicator of
changes of regional haemodynamics and definition
of character of changes of arterial and venous blood
circulation. Indicators of regional haemodynamics was
fixed before performance of stretching exercises in rest
and right after program performance (Table 3).

Discussion

The analysis of the received data has shown that
at the beginning of performance of a complex of
stretching heart beats (HR) on the average mattered
68,9£1,79 beat/min in basketball players. At the end
of performance of the stretching program HR was
97,3+1,40 beat/min. On the average functional loading
of stretching was up to standard 95,3+0,92 beat/
min. Each exercise of the program had the specific
influence on an organism of the basketball player’s
organisms depending on in what position exercises
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Table 3 The comparative analysis of the received

Average group’s parameters of regional blood flow data has shown that in a condition of rest

in basketball players initial rheography parameters testify about

Indicators of regional blood flow (n=5) underestimated arterial blood filling in a shin

RI(Ohm) | F l(lﬁltzt)ive IPRu(;ftlsa)ﬁve Vou(;?j)tive Hil(itl’;at/ (RI 0,034+0,004 Ohm) that is connected with

§ ol !l ol ol o =l o w | o » economization of local blood circulation

Sl s £ 2| £ 5|25 £| 2] £ and proves to be true (O3onun, 1984). An

£| 8 f;’ 2 f:’ i f;’ 2 f:’ 2 g index of elasticity (IE 0,425+0,056 relative

%’ g %; i‘j 405; g é; i‘j % g units), index of peripheral resistance (IPR

- - - - - 0,384+0,020 relative units) and venous outflow

X [0.034]0.029 [ 0.425[ 0.595 | 0.384] 0295 0.535 [0.765] 610 | 630 | (v 0,535+0,053 relative unit) corresponded to

5 [0009]0005 |0.125[ 0089 [0.044] 001 0,119 [0512] 20 | 50 | o Used rheovasography parameters were

1 [0.0040.002|0.056] 0.040 0020 0.004 ] 0053 |0.229] 0894 [ 2236 | 4o eloned in the Belarus Scientific Research
:) 01’30387 01122 oséié* 01;0:5 _01 ’;19 Institute of Cardiology (Table 3).

: - . ; ; It is revealed that after performance of

Note: 1. * — p <0,05; 2. RI — rheography index; IE — index of elasticity;

IPR — index of peripheral resistance; VO — venous outflow

were performed (Table 1). For example during the
performance of stretching in the prone position and
in the sitting position pulse fluctuated in the range
from 84,8+4,78 beat/min to 98,9+3,42 beat/min, and
during the performance of stretch-exercises in standing
position, variability of HR was shown in higher
indicators from 109,8+6.51 to 104,3+4.23 beat/min,
reaching the maximum value 110,7+5,21 beat/min.

The obtained data have confirmed settled opinion,
that various physiological reactions are observed in
the same person during identical physical activity,
depending on the capacity which are carried out by
different muscular groups (arms or legs) or at different
positions of a body (laying or sitting) (Ko, 1986).

At comparison of average group’s indicators before
and after stretching program increase concentration of
lactic acid was noted. So, at initial position in athletes
lactic acid concentration was 1,6+0,18 mmol/l that
corresponds to norm in rest (Table 2). After stretching
program lactic acid concentration has increased in
1,7 times and had average value 3,3+0,21 mmol/l
(p<0,05).

Thus lactic acid indicators give the additional
argument for conclusion that the value of physiological
influence of stretch-exercises is in a zone of moderate
intensity that leads to moderate augmentation of
glycolitic mechanism of ATP re-synthesis which is
not accompanied by superfluous accumulation of
lactic acid athletes’ blood.

The research was carried aout for studying
influence of stretching on condition of regional
blood circulation. Dynamics of regional blood
circulation was studied too. Parameters of regional
haemodynamics were tested before and after
performance of the stretching program.

stretching the arterial blood flow remains at
the same level (RI 0,029+0,002 Ohm). Preservation
and, in some cases, easing of blood supply in a shin
apparently is caused by redistribution of volume of
blood during performance of stretching. The index
of elasticity has increased (IE 0,595+0,040 relative
units), and that indicates positive influence of a
stretching on elasticity of arteries in a researched zone.
The parameter of venous outflow has also increased
(IN 0,765%0,229 relative units) that characterises
improvement of a condition of venous outflow.
Reduction of an index of peripheral resistance (IPR
0,295+0,004 relative units) testifies to downturn of
an arterial tone that results in increase of venous
deposition of blood in vessels.

Conclusions

1. On the basis of dynamics of physiological
parameters of cardiovascular system (HR 97,34+4,85
beat/min) and biochemical parameters (concentration
of lactate 3,3+0,21 mmol/l) it is revealed that stretching
have range of physiological influence on functional
systems of the organism corresponding to exercises
performing in the zone of moderate intensity.

2. Stretching changes parameters of peripheral
haemodynamics: increases the index of elasticity
and reduction the index of peripheral resistance.
The received data testify the positive influence of
stretching on elasticity of arteries and the tendency of
reduction in an of arterial and veins tone that promotes
more facilitated and accelerated outflow of peripheral
venous blood.

3. Above mentioned data gives the basis to
recommend stretching to use in training process of
the qualified basketball players as warming-up and
cool down procedure.
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RAUMENU TEMPIMO POVEIKIO DIDELIO MEISTRISKUMO SPORTININKU
FUNKCINEI BUKLEI YPATUMALI
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Baltarusijos Respublikos kiino kultiiros ir sporto moksliniy tyrimy institutas

SANTRAUKA

Tempimas — tarp sportininky itin populiari nervy
ir raumeny sistemos parengimo treniruotés ir varzybu
kriiviams forma. Tempimas taip pat naudojamas
kaip naudingo laisvalaikio forma, kuria sportininkai
taiko atsigavimui. Taigi, Siuo metu labai aktualu
ieSkoti veiksmingiausiy tempimo panaudojimo dide-
lio meistriSkumo sportinéje veikloje budu. Atliekant
tyrimus, daugiausia démesio skiriama aiSkinantis, koks
specifinis tempimo poveikis organizmo funkcinéms sis-
temoms; sickiama sukurti prielaidas didinti treniruotés

Elena V. Planida

Baltarusijos Respublikos kiino kultiiros ir sporto
moksliniy tyrimy institutas

Pobediteley Av., 105, Minsk, Republic of Belarus
Tel. +375 172 285 064

El pastas: niifks@mail.ru

kriiviy poveiki intensyvéjant treniruotés procesui ir
padéti sportininkui kuo geriau realizuoti savo potenciala
per varzybas.

Tyrimo rezultatai leidzia rekomenduoti naudoti
tempima didelio meistriSkumo sportininky treniruotés
procese kaip apSilima, parengiant organizma busimiems
kriiviams, ir baigiamojoje treniruotés dalyje atsigavimo
tikslais.

RaktaZodfiai: tempimas, ap$ilimas, treniruotés
poveikis, didelio meistriSkumo sportininkai.

Gauta 2009 02 13
Patvirtinta 2009 03 10

Sportininky mitybos, fizinio iSsivystymo ir jmicCio biiklés
tyrimas bel juy tarpusavio sasajuy vertinimas

Doc. dr. Marija Peciukoniené’, prof. dr. Rimantas Stukas?, doc. dr. Eglé Kemeryté-Riaubiené’
Vilniaus pedagoginis universitetas’, Vilniaus universiteto Medicinos fakultetas’

Santrauka

Darbo tikslas — istirti sportininky faktine mitybq, jmicio bikle ir fizine bitkle, jvertinti jy tarpusavio sqsajas ir gautus

duomenis pritaikyti sprendziant didelio meistriSkumo sportininky rengimo problemas. Tiriamyjy kontingentq sudaré
19-23 mety sportininkai (n=20), kultivuojantys daugiau istvermés reikalingas sporto Sakas. Laboratoriniy tyrimy
metu buvo nustatyti kai kurie fizinés buklés rodikliai: iigis, kiitno masé ir jos komponentai — riebaly ir raumeny masé
(kilogramais ir procentais), raumeny ir riebaly masés indeksas (RRMI) bei kiino masés indeksas (KMI). Istirta faktiné
mityba. Nustatyta maisto raciony cheminé sudétis ir energiné verté. [vertintas maistiniy medziagy subalansuotumas
racionuose ir tai, kaip jy kiekiai atitinka organizmo fiziologinius poreikius.

KMI rodo nedidelj antsvori dél didelés raumeny masés. Sportininky procentiniai vidutiniai riebalinés masés rodi-
kliai optimaliis (11,01 = 0,69 %). Dél didelés raumeny ir mazos riebaly masés labai didelis raumeny ir riebaly masés
indeksas (5,41 = 0,41).

Baltymy sportininky maiste pakanka. Patenkinamq bendro baltymy kiekio dali sudaro gyvininés kilmés baltymai
(vidutiniskai 66,9 %). Dauguma tirty asmeny pervertina baltymy svarbq mityboje, ypac sureik§mina baltyminius maisto
papildus ir, esant neadekvaciai dideliam baltymy kiekiui jy maiste (iki 3,6 g kilogramui kiino masés), nuolat vartoja
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baltyminius maisto papildus. Su baltymais gaunama energija sudaro vidutiniskai 14,3 % sportininky per parq su maistu
gaunamos energijos. Sportininkai su maistu per mazai gauna pagrindinés energinés maisto medziagos — angliavandeniy,
Mono- ir disacharidy pakanka arba net per daug, tritksta létai jsisavinamy polisacharidy. Su angliavandeniais spor-
tininkai gavo 43,8 % paros energijos. Bendras riebaly kiekis visy tiriamyjy racionuose didelis, individualis rodikliai
svyruoja nuo 98 g iki 310 g. Bendrai su riebalais gaunama energija sudaro 41,9 % sportininky vidutiniskai per parq
su maistu gaunamos energijos. Maisto medziagy nesubalansuotumq rodo ir kiekybinis santykis tarp baltymy, riebaly
ir angliavandeniy faktiSkame racione — 1 : 1,3 : 3,1. Sportininky gaunamas su maistu energijos kiekis (nuo 41,6 kcal/
kg iki 70,7 kcal/kg, vidutiniskai 54,5 kcal/kg) visiskai padengé jy paros energijos sqnaudas.

Analizuojant sportininky maisto raciono ir jy fizinio iSsivystymo atskiry poZymiy tarpusavio rySius nustatyta, kad
kitno masé ir raumeny masé turéjo stipry rysi su bendru baltymy kiekiu (r = 0,41 ir r = 0,43), su gyvininiy baltymy
kiekiu (r = 0,48 ir v = 0,51), silpnq rysi — su maisto raciony energine verte, angliavandeniy ir riebaly kiekiu jame,
o kitno riebaly masé turéjo silpnq rysi tik su gyvininiy baltymy kiekiu ir energine verte, nepriklausé nuo riebaly ir
angliavandeniy bei jy komponenty kiekio maiste. Paaiskéjo, kad sportininky vidutiniame maisto racione triksta vita-
mino A (retinolio pavidalu), vitaminy B, B,, PP, D, Bc kiekiai yra arti minimalios rekomendacijy ribos, vitaminy C,
E, B, B,, H, B, kiekiai atitinka rekomenduojamus. Daugumos mineraliniy medziagy kiekiai vidutiniame sportininky
maisto racione artimi subalansuotos mitybos rekomendacijoms. Labai dideli vitaminy ir mineraliniy medziagy, ypac
mikroelementy, kiekio svyravimai individualiuose maisto racionuose rodo, kad Siy maisto medziagy kiekiai sportininky

maiste turi biiti koreguojami individualiai.

RaktaZodZiai: sportininkai, faktiné mityba, imicio biiklé, fizinis issivystymas, maisto racionas.

Ivadas

Pagrindiné sportininky mitybos uzduotis — paten-
kinti padidéjusius ju organizmo energijos ir maisto
medziagy poreikius sudarant salygas siekti maksima-
liy sportiniy rezultaty. Visuose sportininky rengimo
etapuose racionali mityba privalo biiti derinama su
gerai organizuotu treniruotés procesu. Nepakanka-
mas, neatitinkantis poreikiy sportininky organizmo
apriipinimas maisto medziagomis gali pakenkti ju
sveikatai, dé¢l to sutrinka organizmo atsparumas,
blogéja savijauta, mazéja darbingumas (Manore,
Thompson, 2000; ITuranue cmoprcmenos, 2006).
Faktin¢ mityba tiesiogiai veikia Zzmogaus sveikata,
imicio buklg ir fizing buklg. Unifikuojant mitybos
poveikio organizmui tyrimus, pasitilyta keletas svei-
katos biiklés, atsizvelgiant i prie$ tai buvusia mity-
bos biuklg, klasifikacijy. Mitybos biikleé traktuojama
kaip organizmo apriupinimas maistu, kaip mitybos
poveikio organizmui pasireiSkimas (opomesuu,
1999: Szpakov, 2004). Literatiiroje, konferencijose,
seminaruose ir pasitarimuose sportininky mitybos
klausimais nuolat akcentuojama butinybé idiegti
1 praktika moksliSkai pagrista sportininky imicio
buklés vertinima (Wood, 1994; ITmenaun, 1999;
[IpakoB u np., 2008). Sprendziant S$ia uzduotj tam-
pa ypac aktualiis jvairiy Saky sportininky faktinés
mitybos, fizinés biiklés ir sveikatos buklés jvairiais
sportinés veiklos etapais tyrimai.

Darbo tikslas — iStirti sportininky fakting mity-
ba, imicio biikle, fizing buklg, ivertinti ju tarpusavio
sasajas sprendziant didelio meistriSkumo sportininky
rengimo problemas.

Tyrimo objektas ir metodai. Tiriamyjy kontin-
genta sudaré 19-23 mety sportininkai (n=20), kulti-
vuojantys daugiau iStvermes reikalingas sporto Sakas,

Vilniaus pedagoginio universiteto studentai. Labora-
toriniy tyrimy metu buvo nustatyti kai kurie fizinés
buklés rodikliai: figis, kiino masé ir jos komponentai
—riebaly ir raumeny masé (kilogramais ir procentais),
raumeny ir riebaly masés indeksas (RRMI) bei kiino
masés indeksas (KMI). Pagal metrinj indeksa jvertin-
tas konstitucinis tipas ir nustatyta optimali kiino masé
(Mohr, Johansen, 1972; Juocevicius, Guobys, 1985;
Heyward, 1998). Faktiné mityba tirta po tris dienas
i§ eilés apklausos ir svérimo metodu. Sudaryti spor-
tininky vidutiniai paros maisto produkty rinkiniai, i$
kuriy maisto raciony cheminé sudétis ir energiné verté
buvo nustatoma atsizvelgiant { nacionalines patiekaly
receptiiras, panaudojant maisto cheminés sudéties
lenteles. [vertintas maistiniy medziagy subalansuo-
tumas racionuose ir tai, kaip ju kiekiai atitinka orga-
nizmo fiziologinius poreikius (Rekomenduojamos
paros normos, 2000). Energiniy organizmo reikmiy
patenkinimas nustatytas netiesioginés alimentinés
kalorimetrijos metodu stebint kiino masg ir jos kom-
ponentus (ITmewnnnH, 1999; Szpakov, 2004). Tyrimo
duomenims analizuoti taikyti matematines statistikos
metodai. Apskaiciuoti aritmetiniai vidurkiai (X), ju
reprezentacinés paklaidos (Sx), standartiniai nuokry-
piai (S), variacijos koeficientai (V %), didZiausios
(max) ir maziausios (min) reikSmes. Atlikta korelia-
ciné analizé (Bitinas, 1998).

Tyrimo rezultatai ir aptarimas

Sportininky fizinés buklés rodikliy statistiniai
duomenys pateikti 1 lentel¢je. Kiino masés vidutiniai
rodikliai, palyginti su optimalia kiino mase, atitinkan-
¢ia jy konstitucini tipa, yra 2 kg didesni. Kiino masés
indekso vidurkis yra tinkamas, taciau 25 % tiriamuyjuy,
vertinant pagal KMI vertinimo skalg, turéjo nedideli
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1 lentelé

Sportininky fizinés buklés rodikliy statistiniai duomenys

2 lentele

Sportininky vidutinio maisto raciono cheminé sudétis ir

Rodikliai X Sx S | V% | Min | Max energiné verté
Ugis (cm) 180,73 | 1,64 | 7,35 | 4,07 | 167,00] 194,00 Maisto X Sk s | v | Min | Max
Kiino masé (kg) | 7532 | 1,72 | 7,70 | 10,22 60,00 | 89,50 medziagos °
Optimali kiino masé 73.29 0.93 414 | 565 | 64.00 | 7980 Baltymai (g) 148,04 | 11,77 | 52,62 | 35,54 | 82,00 | 318,00
(ke) : : : : : : B ju 99,00 | 10,55 | 47,17 | 47,65 | 33,00 | 254,00
KMI (kg/m?) 23,10 | 041 | 1,82 | 7,88 | 20,40 | 26,00 gyvininiai ’ ’ ’ ’ ’ ’
Ricbalai (kg) 828 | 0,60 | 2,67 [3225] 430 | 15,60 Angliavan- | o) 10330 | 1oat | 23.02 | 218.00 | 662,00
Riebalai (proc.) | 11,01 | 0,69 | 3,07 |27,88| 5,40 | 19,60 deniai (g)
Raumenys (kg) | 41,09 | 1,07 | 480 | 11,68] 29,70 | 48,80 i8 ju:
Raumenys (proc.) | 54,55 0,62 | 2,77 | 5,08 | 49,50 | 59,30 d'MOEO-'g _ 17591 | 16,88 | 75,47 | 42,90 | 69,60 | 359,00
RRMI 541 | 041 | 1,82 33,20 2,60 | 10,90 1sacharical
Pastaba: KMI — kiino masés indeksas, RRMI — raumeny, riebaly Krakmolas | 276,01 | 16,65 | 74,47 | 26,90 | 127,00 | 441,00
masés indeksas. Skaidulos | 40,09 | 3,28 | 14,66 | 36,57 | 19,90 | 70,80
Celiulioze | 995 | 0,80 | 3,59 [3608] 510 | 1870
antsvorj dél didelés raumeny masés, kuri sudaré nuo | Hemizelioliuze | 18,68 | 1.66 | 7.42 | 39,72 | 640 | 29,90
S _ C & 1 Pektinai 278 | 041 | 1,84 |6619] 020 | 690
49,5 % iki 59,3 % bendros kiino masés. Sio rodiklio exnal : : : : : :
. . L. i . Ligninas 21,81 6,58 29,42 138,89 | 0,32 121,00
sklaida yra maza — variacijos koeficientas tik 5,08 %. Oraning
. : . e o SAMBES 1957 | 059 | 2,64 | 2759 | 580 | 1570
Tai rodo kryptinga mitybos ir fizinio kriivio poveiki rigstys (g) ' ' ' ' ' '
visy tirtujy asmeny raumeny masés ugdymui. Litera- Ricbalai () | 192,06 | 10,47 | 46,83 | 24,38 | 98,00 | 310,00
tiiros duomenys (Dadeliené, 2008) rodo, kad sporto BJu avgaliniai | 5158 | 3,70 | 2349 | 4942 | 890 | 103,00
b ys (La it ’ PC Fosfolipidai | 9,77 | 1,13 | 505 | 51,69 320 | 2140
praktikoje specialiais pratimais raumeny masg tiks- Cholesterolis | gec <0 | o6 80 | 432.89 | 4872 | 330.00 | 2000.00
linga didinti tik siekiant ugdyti absoliuty galinguma, (mg) ’ ' ' ' ' '
o jei bus atliekami tokie veiksmai, kai kiino masg rl}fg‘;‘;’;‘?g)
reikia perkelti, greitai pernesti, didelé raumeny mase Sotiosios. i
) . D . S108, 57,53 | 324 | 14,50 | 2520 | 29,80 | 89,20
ne visada bus naudinga. Sportininky procentiniai vi- viso
dutiniai riebalinés masés rodikliai (11,01 + 0,69 %) éiOI; f’;lsnf:"wso 32,56 | 2,93 | 13,11 | 4026 | 11,70 | 59,90
pagal sveiky Zmoniy vertinimo skalg yra optimalds. i§julinolio | 2955 | 2,71 | 12,14 | 41,08 | 9,70 | 54,60
Nei vienas tiriamasis netur¢jo per didelés riebaly linoleno 1,82 | 040 | 1,79 | 9835 0,70 | 7,80
masés, nors Sio rodiklio sklaida yra didel¢ — variacijos arachido 086 | 007 | 030 |3488 | 030 | 140
koeficientas — 27,88 %. Dél didelés raumeny ir mazos Enerfﬁg:l)" M1 4102.81 | 187,82 | 839,94 | 20,47 |2494,00 | 6324,00

riebaly masés labai didelis raumeny ir riebaly masés
indeksas (5,41 + 0,41). Tik vieno sportininko RRMI
vertinimo skaléje buvo vidutinis, dviejy — didelis,
visy kity — labai didelis, kaip ir Lietuvos olimpinés
rinktinés atitinkamuy sporto Saky, kurioms reikia di-
desnés raumeny masés, sportininkuy.

Energija teikian¢iy maisto medziagy kiekiai
vidutiniame sportininky maisto racione pateikti
2 lenteléje. Pagrindinés maisto medziagos — balty-
my, vertingos tiek energiniu, tiek plastiniu poZiiiriu,
sportininky maiste pakanka. Patenkinama bendro
baltymy kiekio dali sudaro gyviininés kilmés baltymai
(vidutinisSkai 66,9 %). Baltymy kiekio svyravimai
individualiuose racionuose dideli: bendro baltymuy
kiekio sklaidos variacijos koeficientas V % — 35,5, o
gyvinings kilmés baltymu V % —47,7. Dauguma tirty
asmeny pervertina baltymy svarba mityboje, ypac
sureikSmina baltyminius maisto papildus ir, esant ne-
adekvaciai dideliam baltymy kiekiui ju maiste (3,6 g
kilogramui kiino maseés), nuolat vartoja baltyminius
maisto papildus ir taip visy paros raciono baltymy
kieki dar padidina 25-30 %. Pakankama baltymuy

kieki sportininky maiste rodo ir aminoruigsciy sudé-
tis vidutiniame maisto racione, iSreik$ta santykiu su
triptofanu (3 lentel¢). Nesiekia subalansuotos mity-
bos lygio tik metionino kiekis. Metionino triikuma
patvirtina ir triju labiausiai deficitiniy aminoriigsciu
(triptofano, metionino ir lizino) santykis sportininky
racione — 1 : 1,5 : 1,6 (turéty biti 1 : 3 : 4). Baltymi-
niai maisto papildai nepagerina labiausiai deficitiniy
aminortgsc¢iy santykio. Esencialiy Sakotos grandinés
aminortgs¢iy — valino, izoleucino ir leucino — kiekiai
itelpa i subalansuotos mitybos formulés ribas. Su bal-
tymais gaunama energija vidutiniSkai sudaro 14,3 %
sportininky per para su maistu gaunamos energijos.

Sportininkai su maistu gauna per mazai pagrindi-
nés energinés maisto medziagos — angliavandeniy.
Vidutiniame maisto racione mono- ir disacharidy
pakanka arba net per daug, triiksta 1étai jsisavinamuy
polisacharidy. Dideli mono- ir disacharidy kiekio
svyravimai individualiuose racionuose (sklaidos
variacijos koeficientas V % —42,9). Dél to individua-
linose sportininky maisto racionuose labai nevienodas
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3 lentelé
Aminoriagsciy kiekis ir jo santykis su triptofanu sportininky
vidutiniame maisto racione

C) Santykis su
2 triptofanu
%" X | Sx | S |V%| Min | Mx | é’%
=] = o=
£ ~ =z 2
5 e 232
Esen-
cialios, | 50,62 | 4,77 | 21,31 | 42,10 | 26,40 | 124,80
1§ viso
18 jus
Tripto-

1,94 | 0,17 | 0,76 138,97 | 1,00 | 420 | 1 1
fanas
Valinas | 7,38 | 0,64 | 2,88 |39,02| 3,90 | 17,10 | 3,8 | 34
fzoleu-| 0 30 | 0,62 | 2,77 [4397| 320 | 16,10 | 32 | 34
cinas
Lew- 11067 | 1,05 | 469 [43.95| 550 | 27.00 | 55 | 46
cimas
Lizinas | 8,97 | 0,91 | 4,07 |45,37| 3,90 | 2320 | 4,6 | 3-5
Metio- | o3 1 034 | 1,52 | 51,88 | 1,20 | 830 | 15 | 24
ninas
Treo- s 55 | 052 | 2.35 [4234 | 2.80 | 13.80 | 2.9 | 23
ninas
Fenila- |1 1 057 | 2.56 14122 330 | 1490 | 32 | 2.4
laninas
Pakei-
Clamo" | g3 94 | 7,53 | 33,70 | 40,15 | 45,90 | 196,40
sios, i§
viso
18 ju:
A= 1590 | 0,67 | 3,01 |38,10] 430 | 18,10 | 41 | 5-6
ninas
Histi- 1 3 04 1 039 | 176 |44.67| 180 | 980 | 2 | 15-2
dinas
Tiro- 15 15 1 051 | 226 |44.14| 2,50 | 12.90 | 26 | 34
zias

santykis tarp lengvai jsisavinamy cukry ir polisacha-
ridy. Pagal Pasaulio sveikatos organizacijos reko-
mendacijas, mono- ir disacharidy reikéty suvartoti ne
daugiau kaip 10 % vidutinio maisto raciono energinés
vertés (WHO/FAOQO, 2003). Miisy tirtieji sportininkai
S$iy maisto medziagy suvartojo daug daugiau. Viduti-
niame jy maisto racione lengvai isisavinami anglia-
vandeniai sudaré 17,2 % paros energinés vertes, o i$
viso su angliavandeniais sportininkai gavo 43,8 %
vidutinio raciono energinés vertés, vietoj rekomen-
duojamy 55-65 %. Taigi, angliavandeniy vartojimas
neracionalus, neatitinka iStvermg lavinanciy sporto
Saky sportininky organizmo fiziologiniy poreikiy.
Bendras riebaly kiekis visy tiriamyjy racionuose
buvo didelis, individualiis rodikliai svyravo nuo 98 g
iki 310 g, esant sklaidos variacijos koeficientui V % —
24.,4. Daug didesni sportininky racionuose buvo
augaliniy riebaly individualiy rodikliy svyravimai
(V% —49.,4). Augaliniai riebalai nesudar¢ 30 %, t. y.
patenkinamos bendro riebaly kiekio dalies, o viduti-

niskai buvo 26,9 %. Pasaulio sveikatos organizacija
rekomenduoja, kad 610 % suvartojamos energijos
turéty biiti gaunama vartojant polinesociasias riebaly
rugstis. Misuy tirti sportininkai i§ polinesociyjy rieba-
ly rigsciy gavo vidutiniskai 7,1 % paros energijos.
Tai rodo, kad sportininky maiste augalinés kilmeés
riebaly pakanka, bet dél labai didelio kiekio gyvulinés
kilmés riebaly jy tarpusavio santykis nepatenkinamas.
Bendrai su riebalais gaunama energija sudaro 41,9 %
sportininky vidutiniskai per para su maistu gaunamos
energijos, o rekomenduojama —nuo 20 iki 30 % arba
dar maziau — nuo 15 iki 30 % (WHO/FAOQO, 2003).
Vertinant pagrindiniy energijos Saltiniy subalan-
suotuma tiriamyjy vidutiniame maisto racione, paly-
gintas energijos, gaunamos su maisto medziagomis,
procentinis pasiskirstymas faktiSkame racione su
rekomenduojamu (1 pav.). Miisy tirty sportininky
energijos kiekiai, gaunami su angliavandeniais,
baltymais ir riebalais, néra tinkamai subalansuoti:
trilksta sportininky maiste pagrindinio energijos
Saltinio — angliavandeniy, jie nesiekia net nesportuo-
jantiems asmenims rekomenduojamo kiekio, labai
daug riebaly — energija, gaunama i$ riebaly, beveik
dvigubai vir$ija rekomendacijas, daug baltymu. Taip
gausiai vartojami baltymai maksimaliai patenkinty
jégos sporto Saky sportininky organizmo fiziologinius
Sios maisto medziagos poreikius. Nesubalansuotuma
rodo ir kiekybinis santykis tarp baltymuy, riebaly ir
angliavandeniy faktiSkame racione — 1 : 1,3 : 3,1, o
sportininky turéty biiti — 1 : 0,8 : 5-6, nesportuojan-
¢igju—1: 1 : 4. Gautus tyrimy rezultatus palyginus
su ankstesniais analogiSkais miisy tyrimais (Milasius,
2008) galima teigti, kad energiniy maisto medziagy
subalansuotumas sportininky maisto racionuose rodo
neigiamy poslinkiy tendencijas: i§liko gausus riebaly
vartojimas, pakankamas baltymu kiekis dar padid¢jo,
o trikstamas angliavandeniy kiekis dar sumazéjo.
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1 pav. Energijos, gaunamos su maisto medziagomis, procentinio
pasiskirstymo faktiskame racione palyginimas su rekomenduojamu
sportininkams ir nesportuojantiems asmenims
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Bendras sportininky su maistu gaunamas energijos
kiekis (nuo 41,6 kcal/kg iki 70,7 kcal/kg, vidutiniSkai
54,5 kcal/kg) visiskai padengé ju paros energijos sa-
naudas (ITmenann, 1999; Rekomenduojamos normos,
2000, Milasius, 2008 ir kt.).

Analizuojant sportininky maisto raciono ir ju fi-
zinio i8sivystymo atskiry pozymiy tarpusavio rysius
nustatyta, kad interkoreliacin¢je skaléje kiino mase
ir raumeny mase turéjo stipry rysi su bendru baltymy
kiekiu (r = 0,41 ir r = 0,43), su gyvininiy baltymy
kiekiu (r = 0,48 ir r = 0,51), silpna rysi — su maisto
raciony energine verte, angliavandeniy ir riebaly
kiekiu jame, o kiino riebaly masé turéjo silpna rysi
tik su gyviininiy baltymy kiekiu ir energine verte,
nepriklausé nuo riebaly ir angliavandeniuy bei ju
komponenty kiekio maiste. Tai rodo, kad su maistu
gaunamas baltymy perteklius ir ypa¢ gausus riebaly
kiekis sportininky organizme buvo racionaliai jsisavi-
nami, nors ir triko létai jsisavinamy polisacharidy.

Ivertinus sportininky fizinés buklés ir faktinés
mitybos rodikliy sasajas isryskéjo, kad ju imicio
buklé yra patenkinama, nustatytas polinkis didinti
ktino mase raumeny masés saskaita.

Sportininky vidutiniame maisto racione (4 lentel¢)
triiksta vitamino A (retinolio pavidalu), vitaminy B,,
B,, PP, D, Bc kiekiai yra arti minimalios rekomenda-
cijuribos, vitaminy C, E, B, B ,, H, B, kiekiai atitinka
rekomenduojamus. A vitamininiy medziagy truku-
ma sportininky maiste rodo santykis tarp vitaminy
A:E:C-1:27:139, turétybiti—1:10:75-100, 0
vitaminy B, ir B, trikuma, esant pakankamam vitami-
no B, kiekiui, rodo santykis tarp vitaminy B, : B,: B, —
1:1,2:2, turéty bti — 1 : 1,2 : 1,4. Labai dideli visy
vitaminy kiekio svyravimai individualiuose racionuo-
se, sklaidos variacijos koeficientas V % — nuo 24,3

4 lentelé
Vitaminy kiekis sportininky vidutiniame maisto racione
Vitaminai | X | Sx S | V% | Min | Max | Rekomen-
duojama
A (mg) 0,35 0,05 0,21 | 60,00 | 0,10 0,91 1,7-2,9
Karotenai| "y o6 | 048 | 2,16 | 5320 | 1,17 | 1025 | 3.5-58
(mg)
B, (mg) | 1,89 0,11 0,49 | 2592 | 092 2,48 1,7-2,3
B, (mg) | 2,23 0,18 0,81 | 36,32 | 1,04 4,20 2,3-2,9
PP (mg) | 22,86 1,61 7,19 | 31,45 8,97 | 4432 | 17,5-29,1
C(mg) |143,39| 22,21 | 99,34 | 69,28 | 39,31 |425,10| 58-81,5
D (ng) 3,44 1,87 8,36 | 2430 | 0,26 | 38,50 | 2,9-5,0
E(mg) | 2791 | 2,40 10,75 | 38,52 | 11,84 | 50,75 | 11,6-35
B, (mg) | 3,82 0,23 1,01 26,44 | 2,40 7,32 2,3-3,5
B, (ng) | 498 0,52 2,34 | 46,99 | 1,92 | 10,70 | 2,3-5,8
H(ng) | 46,68 | 7,25 | 32,42 | 69,45 | 19,34 | 154,70 | 17,5-35
B, (mg) | 7,35 0,53 2,37 | 32,24 | 4,00 | 12,18 | 5,8-11,6
Be (ng) |258,47| 15,71 | 70,28 | 27,19 | 171,30 | 475,40 | 233-466

iki 69,5. Taigi, sportininky organizmo apriipinima su
maistu gaunamais vitaminais parodo tik ju individualiy
maisto raciony vitamininé sudétis. Dél to vitamininius
maisto papildus biitina parinkti individuliai.

Daugumos mineraliniy medziagy kiekiai viduti-
niame sportininky maisto racione artimi subalansuo-
tos mitybos rekomendacijoms (5 lentelé). Su maistu
sportininkai gavo pakankama fosforo kieki, racio-
nalus ir jo santykis su kalciu — 1,58, ta¢iau magnio
santykis su kalciu — 0,37 — rodo magnio (tiesioginio
kalcio antoganisto) truikuma. Trukstant magnio gali
sutrikti kalcio apykaita organizme, gali pasireiksti
hipokalcemija ir hipokalemija. Dideli mineraliniy
medziagy, ypac kai kuriy mikroelementuy, kiekio
svyravimai individualiuose maisto racionuose rodo,
kad mineraliniy medziagy kiekiai sportininky maiste
turi buti koreguojami individualiai.

5 lentele
Mineraliniy medZiagy kiekis
sportininky vidutiniame maisto racione
Mmevrfdhnes X Sx S V% Min Max
medziagos
Natris (mg) | 5406,60 | 485,63 | 2171,80 | 40,17 | 1467,00 | 9421,00
Kalis (mg) | 4609,00 | 195,69 | 875,16 | 18,99 | 2812,00 | 5839,00
Kalcis (mg) | 1429,35 | 1226,92 | 567,59 | 39,37 | 684,00 | 2557,00
Magnis | 5,3 53 | 3458 | 15465 | 29.57 | 356,00 | 1088,00
(mg)
F‘Efﬁg“s 2260,55 | 127,64 | 570,80 | 2526 | 1415,00 | 3971,00
Gelezis | 19 | 117 524 |2000 | 16,10 | 37,50
(mg)
Siera(g) | 144 | 0,12 | 053 |3680]| 0,60 2,90
Chloras (g) | 4,70 | 0,40 1,78 | 37,87 | 1,10 8,00
Jodas (ug) | 107,10 | 9.69 | 4332 | 4045 | 61,30 | 206,80
Kobaltas 11,6161 3100 | 138,71 [119.41| 28,70 | 665,80
(ng)
Manganas |, 4, 0,51 230 | 3138 | 3,60 | 12,40
(mg)
Varis (mg) | 2,70 | 0,17 | 0,77 |28,52| 1,70 4,70
Molibdenas | -, 0 30 | 1523 | 68,10 | 4246 | 73.10 | 376.40
(ng)
N(‘];;‘S 90,74 | 11,09 | 49,58 | 54,64 | 30,90 | 238,60
Floras (mg) | 0,89 | 0,11 0,50 | 56,18 | 0,40 2,80
Chromas 100 10 | 877 | 3924 | 37.69 | 33.80 | 171,70
(ng)
Cinkas
2432 | 6,85 | 30,64 |12598| 2,00 | 151,50
(mg)
ISvados

1. Faktiska sportininky mityba patenkina ener-
ginius organizmo poreikius, nors nustatytas ryskus
maisto medziagy disbalansas: daug baltymuy, labai
daug riebaly, per mazai polisacharidy pavidalo an-
gliavandeniy.

2. Kuino masé ir raumeny mase tur¢jo stipry rysi
su bendru baltymy kiekiu (r = 0,41 ir r = 0,43) ir su
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gyviininiy baltymy kiekiu (r=0,48 ir r=0,51), o kiino
riebaly masé turéjo silpna rysj tik su gyviininiy bal-
tymy kiekiu ir energine verte.

3. Vitaminy bei mineraliniy medZziagy, ypa¢ mi-
kroelementy, kiekiai visy tirtyjy maisto racionuose
nesubalansuoti ir sportininky maiste turi biiti kore-
guojami individuliai.

4. [vertinus sportininky fizinés biiklés ir faktinés
mitybos rodikliy sasajas isryskéjo, kad ju imicio
buklé yra patenkinama, nustatytas polinkis didinti
ktino mase raumeny masés saskaita.
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RESEARCH ON ATHLETES® NUTRITION, PHYSICAL DEVELOPMENT AND NUTRITION STATUS
AS WELL AS EVALUATION OF THEIR INTERRELATIONS

Assoc. Prof. Dr. Marija Pe¢iukoniené', Prof. Dr. Rimantas Stukas’, Assoc. Prof. Dr. Eglé Kemeryté-Riaubiené’
Vilnius Pedagogical University', Vilniaus universiteto Medicinos fakultetas’

SUMMARY

The aim of the work was to investigate athletes‘ factual
nutrition, nutrition status and physical state as well as to
evaluate interrelations of these factors in dealing with elite
athletes* professional training issues. The contingent of
the investigated was made up of 19-23 year old athletes
(n=20) practicing more in endurance sports. Laboratory
investigations established some of the physical state
indices, such as height, body mass and its components — fat
and muscle mass (by kilos and percents), muscle and fat
mass index (MFMI), also body mass index (BMI). Factual
nutrition has been investigated. Chemical composition
and energetic value has been calculated. Evaluation on
balance of alimentary substances in ratios was made,
considering compliance of their amount with organism
physiological needs. BMI exposed small overbalance due
to big muscle mass. Athletes‘ percentual fat mass average
indices showed to be optimal (11.01 £0.69 perc.). Big
muscle mass and little fat mass was the cause of rather
great muscle-fat mass index (5.41 £0.41).

Inathletes* nutrition, proteins are enough. Satisfactory
part of general proteins amount is composed of animal
proteins (in average — 66.9 perc.). The majority of the

investigated persons overrate importance of proteins in
their nutrition, they especially put importance on protein
food supplements and constantly use them even having
inadequately great amount of proteins in their daily
nutrition — up to 3.6 grams for a kilogram of body mass.
Proteins enriched energy intake compile in average
14.3 percent of athletes® daily nutritional energy.
Athletes receive too little carbohydrates, the main
energy nutritional substance. Mono and disaccharides
are enough and even too much, however slowly intaken
polysaccharides are lacking. Athletes received 43.8
percent daily energy with carbohydrates. General amount
of fat in all investigated ratios was great, individual
indices deviated from 98 g to 310 g. Energy, received
together with fats, compile 41.9 percent of athletes* daily
average nutritional energy intake. Imbalance between
alimentary substances is shown also by quantity relation
among proteins, fats and carbohydrates in factual ratio,
which is 1:1,3:3,1. Athletes‘ energy amount with food
intake (from 41,6 kcal/kg to 70,7 kcal/kg, in average
54,5 kcal/kg) completely covered their daily energy
expenditures. Analysis on athletes® food ratio and their
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physical development different features interrelations
showed that body mass and muscle mass were in
strong relation with general proteins amount (r=0,41
and r=0,43), with animal proteins amount (r=0,48 and
r=0,51), weak relation with food ratios energy value
as well as with amount of carbohydrates and fats in
it, and body fats mass was in weak relation only with
animal proteins and energy value, did not depend on
fats and carbohydrats and amount of their components
in nutrition. In athletes® average food ratio, vitamin
A is lacking (as a retinol), vitamin B1, B2, PP, D, Bc

Eglé Kemeryté-Riaubiené

Vilniaus pedagoginio universiteto Kiino kultiiros teorijos katedra
Studenty g. 39, LT-08106 Vilnius

Tel. +370 5 273 2225

El pastas: egle.loa@takas.It

amounts are close to minimal recommended scale, and
amounts of vitamins C, E, B6, B12, H, B3 correspond
to those recommended. Majority of mineral substances
amounts in average athletes‘ food ratios are close
to balanced nutrition recommendations. Significant
deviations of vitamins and mineral substances, in
particular microelements, in individual food ratios show
that amounts of these alimentary substances in athletes®
nutrition must be adjusted individually.

Keywords: athletes, factual nutrition, nutrition status,
physical development, food ratio.

Gauta 2009 02 11
Patvirtinta 2009 03 10
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SPORTO MOKSLO SOCIALINIAI TYRIMAI
CASE-STUDY OF SPORT SCIENCE

17-19 mety orientacininkuy fizinio iSsivystymo ir
specialiojo parengtumo kaita metiniu treniruotés ciklu

Domas Kudaba, prof. dr. Audronius Vilkas, doc. dr. Pranas Mockus
Vilniaus pedagoginis universitetas

Santrauka

Darbo tikslas — nustatyti 17—19 mety orientacininky fizinj issivystymaq ir specialiojo fizinio parengtumo kaitq metiniu
treniruotés ciklu. Tiriamieji — Lietuvos jaunimo nacionalinés 2005-2006 m. rinktinés nariai. Metinés treniruotés ciklu
atlikty trijy etapiniy tyrimy (parengiamojo laikotarpio pradzioje, pabaigoje ir varzyby laikotarpiu) duomeny analizé
parodeé, kad specialiojo psichinio parengtumo (démesio pastovumo, informacijos suvokimo greicio ir regimosios atmin-
ties) rodikliai turéjo tendencijq geréti. Démesio pastovumo (Kvoro labirinty testo) rodikliai nuo parengiamojo laiko-
tarpio pradzios iki varzyby laikotarpio geréjo smarkiai (p < 0,05), varzyby laikotarpiu uzfiksuoti regimosios atminties
rezultatai daug geresni uz parengiamojo laikotarpio pradzioje atlikto testo rezultatus (p < 0,05). Orientacininky fizinio
issivystymo ir anaerobinio pajégumo rodikliai kito nedaug (p > 0,05). Psichomotorinés funkcijos turéjo tendencijq
geréti, taciau poslinkiai statistiSkai nepatikimi (p > 0,05). Kraujotakos ir kvépavimo sistemy funkcijy adaptacija prie
treniruotés kritviy taip pat geréjo, bet nelabai (p > 0,05). Nustatyti Lietuvos jaunimo orientavimosi sporto nacionalinés

rinktinés nariy fizinio ir funkcinio paregtumo rodikliai artimi didelio meistriskumo sportininky rodikliams.
RaktaZodZiai: orientavimosi sportas, specialieji orientacininky gebéjimai, fizinis iSsivystymas, fizinis parengtumas

ir funkcinis pajégumas.
Ivadas

Orientavimosi sportas (OS) pagal fizin] pareng-
tuma yra giminingas bégimui raizyta vietove ir
slidinéjimui. Pagal techniniy elementy kiekj ir ju
sudétinguma — artimas zaidybinéms sporto Sakoms.
Tod¢l orientacininko pasirodyma varzybose lemia
geras fizinio, techninio, taktinio parengtumo ir spe-
cialiyjy psichiniy geb¢jimy lygis.

Atlikti tyrimai rodo, kad orientacininky raumenyse
vyrauja létai susitraukiancios (létosios) skaidulos,
Sios sporto Sakos atstovams buidinga nedidelé jega ir
mazas anaerobinis pajégumas. Nedidel] anaerobing
orientacininky pajéguma parodo ir Margaria ir kt.
(1966) testo ir bégimo i stacia ikalne (Creagh, Reilly,
1997) rezultatai.

Staigiis ir dazni situacijy pasikeitimai varZyby tra-
soje vercia orientacininkus greitai priimti sprendimus,
pasirinkti optimaly judéjimo kelia, ji planuoti, lyginti
zemélapi ir vietove, greitai rasti orientyrus zemélapyje,
pastebéti daromas orientavimosi klaidas ir laiku jas
iStaisyti (Ottoson, 1996, Yemmxuna, 1996). Orientavi-
mosi sportas apima tokius pazintinius procesus, kaip
démesys, atmintis, kiirybinis mastymas, kurie priskiria-
mi pagalbiniams technikos veiksmams. Kuo aukstesnée
sportininko kvalifikacija, tuo aukstesnis jo pazintiniy
procesy lygis (AxkumoB, 1987). Vienas i$ orientacininko
pranasumy yra gera regimoji atmintis. Norint pasiekti
gery sportiniy rezultaty, svarbu tokia atmintj lavinti.
Kuo greiciau ir tiksliau orientacininkas perskaitys

zemelapi ir jsidémes simbolius, tuo geresniy rezultaty
jis pasieks. Tikslus ir greitas zemélapio skaitymas ir
Isiminimas i§bégus { trasa sutaupo sportininkui laiko.

Ottosonas (1996), tyrinédamas orientacininkus,
pastebe¢jo, kad sportininkams retai zvilg€iojant
zemelapi ir taip eikvojant mazai laiko zemélapio
skaitymui, nesumazg¢ja bégimo greitis. Kiekviename
etape tarp kontroliniy punkty zemélapio skaitymui
sutaupoma vidutiniSkai apie 13 s. Toks efektyvus
ir ekonomiskas stilius turi tiesioging teigiama jtaka
sportiniam rezultatui.

Specialistai teigia, kad pradedantys orientaci-
ninkai varZyby metu Zemelapio skaitymui sugaiSta
iki 25 % laiko. Tai priklauso nuo orientacininko
gebéjimo jsiminti tam tikra situacija. Silpna atmintis
neleidzia orientacininkams pasiekti geresniy rezultaty
(MBanos, 1985).

Zmogaus gebéjimas sukoncentruoti démesj paro-
do jo gera psichini mobiluma ir valios savireguliacija.
Sukauptas démesys padeda sportininkui reaguoti
1 reikiamus objektus, veiksmus ir pan. Geriausiai
varzybose pasirodoma tada, kai sportininko démesys
sutelktas tik i atliekama uzduoti (Martens, 1999).
Nors orientacininky gebéjimai sutelkti ir iSlaikyti
démesi yra labai svarbiis varZybose, taCiau pagal de-
mesio sutelktumo rodiklius dar negalima prognozuoti
sportinio rezultato (Seiler, Wetzel, 1997).

Malinowski (2001) nustate, kad studentai, geriau at-
liekantys erdvés suvokimo pratimus auditorijoje, geriau
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orientuojasi ir vietovéje su zemelapiu. Todél tikétina,
kad vieni i§ veiksniy, galin¢iy lemti orientacininko
varzybinés veiklos efektyvuma, gali biiti vizualinés
informacijos suvokimo greitis ir erdviné orientacija.

Taigi, galime daryti prielaida, kad orientacininky
atrankos ir sportinio rengimo problema néra pakan-
kamai istirta. Tod¢l musy tyrimo objektas — orien-
tacininky fizinis i8sivystymas, specialusis fizinis
parengtumas ir specialieji geb&jimai.

Darbo tikslas — nustatyti 17-19 mety orientaci-
ninky fizinj i$sivystyma, specialiojo fizinio pareng-
tumo ir specialiyjy orientavimosi gebé&jimuy kaita
metiniu treniruotés ciklu.

UZzdaviniai:

1. Istirti orientacininky fizinio parengtumo kaita
metiniu treniruotés ciklu.

2. Nustatyti ir jvertinti orientacininky specialiyju
orientavimosi gebéjimy lygi ir kaita metiniu treni-
ruotés ciklu.

Tyrimo metodai:

1. Literatiiros Saltiniy apZvalga ir analizé.

2. Fizinio issivystymo, bendrojo ir specialiojo
fizinio parengtumo nustatymas. Antropometriniai,
fiziometriniai, psichomotoriniy funkcijy matavimai,
organizmo Sirdies ir kraujagysliy sistemos funkcinio
pajégumo nustatymas Rufje testu; anaerobinio pajé-
gumo — Bosco ir kt. (1983), Margaria ir kt. (1966)
testais; anaerobinio glikolitinio pajégumo —30ir60 s
maksimalaus darbo veloergometru testais.

3. Specialiyjy orientacininky gebéjimy nustaty-
mas. Specialiesiems orientacininky gebéjimams tirti
buvo parinkti tokie testai, kurie artimi orientacininky
veiklai varzybose. Siais testais tirtas orientacininky
specialusis psichinis parengtumas (démesio pastovu-
mas, informacijos suvokimo greitis ir regimoji atmin-
tis). Taikyti Suljte-Gorbovo (Hemos, 1998), Kvoro
linijy labirinty (AxumoB, 1987), skaiciy lentelés nuo
1 iki 51 (Axumos, 1987) démesio pastovumo testai.
Démesio kokybé (informacijos suvokimo greitis,
iSreikStas bitais per sekundg)* nustatyta Landolto
ziedy korekturos testu (AxkumoB, 1987). Regimajai
atminciai jvertinti naudotas sutartiniy Zenkly isimi-
nimo testas (AxkumoBn, 1987).

Tiriamieji — Lietuvos jaunimo 2005-2006 mety
nacionalinés rinktinés nariai.

Buvo vykdomi etapiniai tyrimai metinio treniruo-
tés ciklo parengiamojo laikotarpio pradzioje 2005 m.
Wisapdorojant naudota speciali lentelé (Axumos, 1987)
informacijos suvokimo greiciui nustatyti bitais per sekundg (Crioco6
H3MEPECHHUS CKOPOCTH II€peaaIn I/IH(bOpMaIII/II/II yeM 00JIbIe OUTOB

nepeaaeTcs B OHY CEKyHIY, TEM BBIIIE CKOpOCTh.. Informacijos
perdavimo grei¢io matavimo biidas).

(lapkri¢io mén., I tyrimo etapas), parengiamojo laiko-
tarpio pabaigoje (kovo mén., II tyrimo etapas) ir var-
zybu laikotarpiu (birZelio mén., III tyrimo etapas).

Tyrimo rezultatai ir jy aptarimas

Orientacininky démesio pastovumo, informacijos
suvokimo greicio ir regimosios atminties rodikliai kito
jvairiai. Etapiniuose tyrimuose atlikto Sultje-Gorbo-
vo démesio koncentracijos testo rezultatai pateikti
1 lentel¢je ir 1 pav. Palyginus pirmo ir antro démesio
koncentracijos tyrimo rezultaty vidurkius, matyti, kad
antrajame tyrime rezultatas blogesnis 1,3 s. Sis rezult-
tas, uzfiksuotas parengiamojo laikotarpio pabaigoje,
rodo, kad orientacininky psichiné biiklé pablogé¢jo.
Taciau nuo antro iki tre€io tyrimo etapo Sis rezultatas
pager¢jo 4,6 s. Palyginus pirmo ir tre¢io démesio kon-
centracijos tyrimo rezultaty vidurkius, nustatyta, kad
treCiajame tyrimo etape rezultatas geresnis 3,3 s, taciau
Siy rezultaty vidurkiy skirtumai tarp visy trijy tyrimy
etapy statistiskai nepatikimi, p > 0,05 (1 pav.).

38 7
37 1
36 1
35 1
S 34 1
33 4
32 1
31 1
30

I tyrimas 11 tyrimas III tyrimas

1 pav. Sultje-Gorbovo démesio koncentracijos testo rezultaty
kaita

Etapiniuose tyrimuose orientacininky atlikto Kvo-
ro linijy labirinty testo, kuriam reikia ilgesnés trukmés
démesio pastovumo, rezultatai pateikti 1 lenteléje ir
2 pav. Sio testo démesio pastovumo rodikliai tiria-
muoju laikotarpiu labai pageréjo (p <0,05). Palyginus
pirmo ir antro etapiniy tyrimy rezultaty vidurkius,
matyti, kad antrojo tyrimo rezultatas geresnis 29,3 s.
Nuo antro iki tre€io tyrimo etapo $is rezultatas dar
pageréjo 15,7 s. Palyginus pirmo ir trecio tyrimo eta-
pu rezultaty vidurkius, nustatyta, kad treciojo tyrimo
rezultatas geresnis net 45,4 s (2 pav.).

Etapiniuose tyrimuose orientacininky atlikto skai-
¢iy lentelés (1-51) testo rezultatai pateikti 1 lenteléje
ir 3 pav. Sio testo démesio pastovumo rezultatai tiria-
muoju laikotarpiu geréjo, taciau statistiSkai nepatiki-
mai (p > 0,05). Palyginus pirmo ir antro tyrimo etapy
rezultaty vidurkius, nustatyta, kad antrojo rezultatas
geresnis 41,6 s. Nuo antro iki trecio tyrimo etapo Sis
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180 1
170 1
160
150 1
s 140
130 1
120 1
1104

100 T T J

1 tyrimas 11 tyrimas 11T tyrimas

2 pav. Kvoro linijy labirinty testo rezultaty kaita

230 7

210 4

s 190 1

170 1

150

I tyrimas 1T tyrimas TIT tyrimas

3 pav. Skaiciy lentelés (1-51) testo rezultaty kaita

rezultatas dar pageréjo 7,7 s. Palyginus pirmo ir trecio
tyrimo etapy rezultaty vidurkius, matyti, kad treciojo
rezultatas geresnis 49,3 s (3 pav.).

Démesio pastovumo testy rezultatai etapiniuose
tyrimuose i§ dalies parodo, kad orientacininky ge-
béjimas tiksliai orientuotis trasoje geréjo. Geresni
démesio pastovumo rezultatai uzfiksuoti atlickant
ilgesnés trukmés démesio koncentracijos testa.

Orientacininky informacijos suvokimo greitis
tirtas Landolto ziedy korekttriniu testu. Etapiniuose
tyrimuose uzfiksuotus informacijos suvokimo greicio
rezultaty vidurkius matome 1 lenteléje ir 4 pav. Sio
testo informacijos suvokimo greicio rezultatai tiria-
muoju laikotarpiu geré¢jo. Palyginus pirmo ir antro
tyrimo etapy rezultaty vidurkius, matyti, kad antrojo
rezultatas geresnis 0,28 bit./s. Nuo antro iki tre¢io ty-
rimo etapo Sis rezultatas dar pageréjo 0,26 bit./s. Paly-
ginus pirmo ir tre¢io tyrimo etapy rezultaty vidurkius,

I tyrimas 1I tyrimas 1II tyrimas

4 pav. Landolto ziedy korektiirinio testo rezultaty kaita

nustatyta, kad tre€iojo rezultatas geresnis 0,54 bit./s.
Taciau $iy rezultaty vidurkiy skirtumai tarp visy trijy
tyrimy statistiSkai nepatikimi, p > 0,05 (4 pav.). Ti-
riamuoju laikotarpiu informacijos suvokimo greicio
rezultaty dinamika rodo, kad orientacininky centrinés
nervy sistemos biisena geréjo.

Orientacininky regimoji atmintis tirta sutartiniy
zenkly isiminimo testu (zenkly vnt.)*. Etapiniuose
tyrimuose uzfiksuoti regimosios atminties rezultaty
vidurkiai pateikti 1 lenteléje ir 5 pav. Siy sutartiniy
zenkly isiminimo testo rodikliai tiriamuoju laiko-
tarpiu ger¢jo. Palyginus pirmo ir antro tyrimo etapy
rezultaty vidurkius, paaiSkejo, kad antrojo rezultatas
geresnis 3,67 vnt. Nuo antro iki trecio tyrimo etapo
Sis rezultatas dar pageréjo 0,33 vnt. Palyginus pirmo
ir tre¢io tyrimo etapy rezultaty vidurkius, matyti, kad
treCiojo rezultatas daug geresnis, p < 0,05 (5 pav.).
Taciau §iy rezultaty vidurkiy skirtumai tarp visy trijy
tyrimo etapy statistiSkai nepatikimi, p > 0,05.

I tyrimas 1I tyrimas 1T tyrimas

5 pav. Sutartiniy Zenkly jsiminimo testo rezultaty kaita

1 lentelé

Orientacininky démesio pastovumo, informacijos suvokimo greicio ir regimosios atminties rezultaty kaita ( X+S8x)
ir skirtumy patikimumas (p)

. Tyrimai I I I Skirtumai tarp tyrimy

Testai I-11 11111 I-111
Sultje-Gorbovo démesio koncentracijos testas (s) jg ’;)7 i336 ’33 3 :S 51 ’677 tp;()) ’359 tpz (()) ’gsl tpz (()) ’559
L s 164,7 135,0 119,3 t=17,63 t=4,7 t=10,08
Kvoro linijy labirintai (s) +3,48 +1,73 +2.85 p<0,05 p<0,05 p<0,05
o . 219,3 177,7 170,0 t=2,23 t=0,65 t=2,78
Skaiciy lentelé 1-51 (s) +16,17 +933 +721 p>0,05 p>0,05 >0,05
Landolto ziedy korektiirinis testas (bit/s) il (’)5;‘0 il (’)837 i2(30§9 tpz g ’(?53 tpz (()) ’559 tpi(; ’g 56
Sutartiniy zenkly jsiminimo testas (vnt.) iS 133 6 N %’(; p :l:9(’)3637 tpi 3 ’(?59 tpi 8 ’358 tng ’(()) g

* Per 10 s jsiminty Zenkly skaicius (AxumoB, 1987).
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Apibendrinant galima teigti, kad tiriamuoju
laikotarpiu orientacininky specialiyjy psichiniy
gebéjimy rodikliai geréjo. Geriausi testy rezultaty
vidurkiai uzfiksuoti varzyby laikotarpiu. Kvoro
linijuy labirinto testu uzfiksuoti démesio pastovumo
rezultatai nuo parengiamojo laikotarpio pradzios iki
varzyby laikotarpio etapiniuose tyrimuose labai pa-
geréjo (p < 0,05). Vertinant Sio testo rezultatus pagal
literattroje (Oropomuukos ir kt., 1980) pateikus kri-
terijus, miisy tirty orientacininky testo rezultatai ati-
tinka vidutinio meistriSkumo sportininky duomenis.
Orientacininky regimosios atminties rodikliai, tirti
sutartiniy zenkly jsiminimo testu, nuo parengiamojo
laikotarpio pradzios iki varzyby laikotarpio taip pat
smarkiai pageréjo (p < 0,05).

Lietuvos jaunimo rinktinés nariy antropometriniy
matavimy duomeny: figio, tigio sédint, kiino masés,
KMI (kiino maseés indeksas) ir raumeny mas¢s, vidur-
kiai etapiniuose tyrimuose isliko pastoviis. Sportinin-
kuy riebaly masé turé¢jo tendencija mazéti, dél to didéjo
RRMI (raumeny ir riebaly masés indeksas). Fizio-
metriniy matavimy duomenys kito nedaug. Plastaky
jégos rodikliai isliko vidutinio lygio (2 lentelé).

2 lentele
Fizinio i§sivystymo duomenys ( X )
CHEC Ranky > | B
) L e 2
- :E: i: < plastaky jega| ~ % 2 | =
@ = = 2
Elalgle|atedc|2|e]|z
> ) @ 5] . : ~
i - = E =)
B0 1= D K 2 g
D N ~ &
I 186 | 98,2 | 77,9 22,5 | 46,3 | 46,7 | 58 | 9,0 | 41,9 | 4,66
II | 186 | 98,2 | 75,7 21,8 | 44,6 | 48,3 | 5,9 | 8,3 | 40,7 | 4,82
0T | 186 | 98,2 |75,2| 21,8 | 453 ]149,7| 6,1 | 7,2 40,3 5,6

Psichomotorinés reakcijos laikas (PRL) ir jude-
siy daznio per 10 s rezultatai tiriamuoju laikotarpiu
geréjo. PRL pageréjo labai (p < 0,05). Parengiamojo
laikotarpio pradzioje sportininky PRL ir judesiy daz-
nio per 10 s rezultatai buvo vertinami kaip vidutiniai,
0 jau parengiamojo laikotarpio pabaigoje ir varzyby
laikotarpiu vertinami kaip geri (3 lentelé¢).

sporto Saky vertinimo skalg (Skernevicius ir kt., 2004)
buvo vidutiniai. Reciausias pulso daznis uzfiksuotas
varzybu laikotarpiu — 54 + 5,03 k./min., jis buvo
retesnis uz vidutini. Atlikus Rufjé testo ortostatinius
méginius paaiskejo, kad orientacininky kraujotakos
sistemos funkcinis pajégumas ir fizinis darbingumas
po standartinio fizinio krivio parengiamuoju ir varzy-
bu laikotarpiais taip pat geréjo, bet nedaug (p >0,05).
Rufjé indeksas (RI) taip pat geréjo nedaug (p > 0,05).
Geriausias Rufjé indekso vidurkis uzfiksuotas varzy-
by laikotarpiu (1,9). Pagal Sererio (Illeppep, 1973)
RI vertinima, etapiniuose tyrimuose orientacininky
kraujotakos sistemos pajégumas pakankamai dide-
lis. Sportininky ramybés kraujospiidzio, sistolinio
kraujosptidzio vidurkiai vertintini kaip vidutiniai, o
diastolinio — kaip auksti (4 lentelé).

4 lentelé

Rufjé indekso, pulso daZnio per 60 s dinamikos
ortostatinio méginio metu, atliekant standartini
fizin§ kravi ir restitucijos lakotarpiu,
ramybés kraujospiidiio duomenys (X )

g Po (s)
0 (S 2
— a n B o~
£l 2 z S
g z | <|mjOo|A g g8 g
= S 15(30 (45|60 | & R E
v}
(=W
I [35(58(90|73|78 |117| 88 | 83| 77 | 65 | 122/80
I |[24[57[8 |66|68 118857769 |65] 117/72
| 1,9 |54 |83 |59 |63 |114] 86 | 77 | 67 | 64 | 123/72

Paaiskinimai: Rl — Rufjé indeksas; A — ramybés pulso daznis (k./
min); B — pulso daznis atsistojus, kai labiausiai padaznéja (k./min);
C — pulso daznis atsistojus, kai suretéja (k./min); D — pulso daznis
stovint, kai stabilizuojasi (k./min).

Anaerobinis pajégumas tirtas Bosco ir kt. (1983),
Margaria ir kt. (1966) testais (5 lentel¢), anaerobinis
glikolitinis pajégumas — 30 ir 60 s maksimalaus
darbo veloergometru testais (6 lentelé). Siy testy
rezultaty vidurkiai etapiniuose tyrimuose kito ne-
daug (p > 0,05). Sportininky rezultatai vertinami
kaip vidutiniai. Palyginus miisy tiriamy sportininky
rezultatus su Mockaus (2001) gautais 30 s darbo

5 lentelé

Vienkartinio raumeny susitraukimo galingumo (VRSG),

B 3 lentele anaerobinio alaktatinio raumeny galingumo (AARG)
Psichomotoriniy funkcijy rodikliai (X ) rodikliai (X )
Psichomotorinés reakcijos laikas . . )
(PRL) (ms) Judesiy daznis per 10 s (k./10 s) 8| g g VRSG AARG
'z 2 2
I 11 110 I 1 111 g Slz| 3z @ F
190,3 181 163,7 67,3 71,3 70 S| & | 8| £ 3 213 2
= g | 3 E E = s | ® = S
R 2
Ramybés pulso daznis etapiniuose tyrimuose kito
nedaug (p > 0,05). Parengiamojo laikotarpio pradzio L |48, 1467 | 182,71 2,08 | 1962 123,26 11,59 | 1204 | 15,99
e gP e Vg. _J - p _Vp ) 1 | 46,7 | 443 |1653] 2,67 | 1978 | 26,18 | 1,70 | 1261 | 16,67
je ir pabaigoje pulso daznio vidurkiai pagal iStvermés WL | 42 443 | 171 | 249 | 1831 |24.41] 1.70 | 1250 | 16,70
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veloergometru duomenimis, matyti, kad rezultatai

panasis (7 lentele).
6 lentelé

Maksimalaus 30 ir 60 s darbo veloergometru duomenys (X )

. Pulsas daznis Kraujospudis
. Galingumas (W) (k./min) (mm/Hg)
El 5 < 2lsg|lg|el| 8 =
SlE 2226 E|E|E| B E
= »n E ©n § 2 — (9] gl Z on
& g gle|l&& £ &
I |633|82 (471 |6,1|179 | 156 | 134 | 121 | 177/27 | 153/57
Il | 587 | 7,8 | 458 | 6,0 | 179 | 149 | 130 | 116 | 180/30 | 165/47
I | 643 | 8,5 | 470 | 6,3 | 174 | 145 | 119 | 110 | 187/17 | 163/42
7 lentelé

Lietuvos didelio meistriSkumo orientacininky
antropometriniai duomenys ir anaerobinio pajégumo
rodikliai (X £ S x ) (BMockus, 2001)

Lytis .

Rodikliai Y Vyrai
Amzius (m.) 24,1+43
Ugis (cm) 180,7 £5,8
Kino masé (kg) 72,4+5,1
W 653,3+72

Wikg 9+0,6
ISvados

1. Atlikty tyrimy analizé rodo, kad per metini treni-
ruociy cikla Lietuvos jaunimo rinktinés orientacininky
specialiojo psichinio parengtumo (démesio pastovumo,
informacijos suvokimo greicio ir regimosios atminties)
rodikliai geréjo. Démesio pastovumo (Kvoro labirinty
testo) rezultatai nuo parengiamojo laikotarpio pradZios
iki varzyby laikotarpio labai pageréjo (p < 0,05),
varzyby laikotarpiu uZfiksuoti regimosios atminties
rezultatai daug geresni uz parengiamojo laikotarpio
pradzioje atlikto testo rezultatus (p < 0,05).

2. Orientacininky fizinio i§sivystymo ir anaerobinio
pajégumo rodikliai kito nedaug (p > 0,05). Psichomo-

torinés funkcijos turéjo tendencijq geréti, taciau poslin-
kiai statistiSkai nepatikimi (p > 0,05). Kraujotakos ir
kvépavimo sistemy funkcijy adaptacija prie treniruotés
kriiviy taip pat geréjo, bet nedaug (p > 0,05).
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THE ASSESSMENT OF PHYSICAL DEVELOPMENT AND SPECIFIC SKILLS OF 17-19 YEAR OLD
ORIENTEERING ATHLETES THROUGHOUT AN ANNUAL PREPARATION COURSE

Domas Kudaba, Prof. Dr. Audronius Vilkas, Assoc. Prof. Dr. Pranas Mockus

Vilnius Pedagogical University

SUMMARY

The objective of the study was to identify and
describe the development of physical and specific skills
of 17-19 year old athletes in the sport of orienteering
throughout an annual preparation course. The assessed
participants were the members of the Lithuanian
National Junior Team, 2005-2006.

The results of the research show that specific
intellectual preparation (attention concentration,
cognitive proceeding speed and visual memory)
appears to develop throughout an annual preparation

course (the assessment has been carried out three
times a course: in the initial and final stages of the
training course and between competitions). There was
a significant increase in attention concentration rate
(p<0.05 by Kvoro labyrinth test) during the period
between the initial and competition stages, and the
competition period improved the performance of
the visual memory in comparison with the initial
stage (p<0.05). However, the results of the physical
development and anaerobic endurance of the athletes
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show no significant change (p>0.05). The analysis
reveals the development of psychomotor abilities
(p>0.05), although the changes are not statistically
unreliable. There has been also a slight improvement
in adaptation of the heart rate and respiratory system
to training (p>0.05). Hence, the data of physical

Domas Kudaba

Vilniaus pedagoginio universiteto

Sporto ir sveikatos fakulteto Sporto metodikos katedra
Studenty g. 39, LT-08106 Vilnius

Tel.: +370 527 51 748

El. pastas: kdomas@gmail.com

and functional development of the members of the
Lithuanian National Junior Team are close to those of
high performance athletes.

Keywords: the sport of orienteering, specific skills
of orienteering athletes, physical development, physical
preparation and functional abilities.
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Irkluotojy, 2008 m. olimpiniy Zaidyniy Pekine dalyviy, amzZiaus,
kai kuriy somatiniy rodikliy ir sportiniy rezultaty analizé

Dr. Laimuté Slizauskiené', doc. dr. Aleksandras Alekrinskis’,
dr. Daiva Bulotiené', Vilma Papieviené', Rasa Sulniené’
Lietuvos kiino kultiiros akademija', Kauno technologijos universitetas’

Santrauka

Dyrimo tikslas — istirti 2008 m. olimpinése Zaidynése Pekine dalyvavusiy irkluotojy amziaus ir somatinius rodiklius,

gretinant juos su sportiniais rezultatais.

Byrimo metu taikyti Sie pagrindiniai metodai: literatiros Saltiniy analizé, olimpiniy Zaidyniy rezultaty analizé,

matematiné statistika.

Remiantis oficialiame Pekino olimpiniy Zaidyniy puslapyje (http://en.beijing2008.cn/) pateiktais rezultatais ir infor-
macija apie sportininkus, buvo iSnagrinéti 2008 m. olimpiniy Zaidyniy irklavimo varzyby A ir B finaluose dalyvavusiy
156 motery ir 288 vyry irkluotojy amziaus (m.), iigio (m), kitno masés (kg), kitno masés indekso (KMI) duomenys. Taip
pat buvo analizuojami ty paciy olimpiniy Zaidyniy baidariy ir kanojy irklavimo varzyby finale dalyvavusiy 63 motery
baidarininkiy, 90 vyry baidarininky ir 54 vyry kanojininky analogiski duomenys. Apskaiciuoti irkluotojy amziaus,
ugio, kitno masés ir KMI aritmetiniai vidurkiai (X ) ir standartiniai nuokrypiai (S). Vidurkiy skirtumy patikimumui
tarp atskiry grupiy rodikliy nustatyti taikytas Stjudento t kriterijus nepriklausomoms imtims.

Nustatyta, kad 2008 m. olimpiniy Zaidyniy Pekine A ir B finaluose dalyvavusiy motery irkluotojy vidutinis amzZius
buvo 27,5 + 4,13 mety. Jauniausiai irkluotojai buvo 19, o vyriausiai — 40 mety. Medalius laiméjusios irkluotojos buvo
vyresnés, palyginti su 4—12 vietas uzémusiomis sportininkémis, jos taip pat buvo didesnio tigio (p < 0,05), didesnés
kiino masés (p < 0,05) ir kitno masés indekso negu 4—12 vietas uzémusios sportininkes.

Vyry irkluotojy A ir B finaluose varzési sportininkai nuo 19 iki 43 mety, amziaus vidurkis 27,2 + 4,0 mety. Irkluotojy,
uzemusiy 1-3, 4—6 ir 7—12 vietas, igis nesiskyré ir buvo 1,91 m, o medalius laiméjusiy vyry irkluotojy kitno masé ir
kitno masés indeksas buvo didesni uz 4—12 vietas uzémusiy irkluotojy kitno mase ir kitno masés indeksq.

2008 m. olimpiniy Zaidyniy Pekine baidariy irklavimo varzyby finale varzési sportininkés nuo 17 iki 44 mety. 1-3
vietas iSkovojusios moterys baidarininkés, palyginti su 4-9 vietas uzémusiomis sportininkémis, buvo vyresnés, jy kiino
masé ir kiino masés indeksas buvo mazesni.

Medalius olimpiniy zaidyniy Pekine baidariy irklavimo varZybose laiméje sportininkai buvo jaunesni uz 4—6 vie-
tas ir vyresni uz 7-9 vietas uzémusius sportininkus. Finalininky ugis, kino masé ir kiino masés indeksas statistiskai
reikSmingai nesiskyreé.

Gauti irkluotojy amziaus ir somatiniy rodikliy analizés duomenys leidZia sudaryti modelines charakteristikas ir
gali biti panaudoti irkluotojy atrankai.

RaktaZodZiai: irklavimas, baidariy, kanojy irklavimas, olimpinés Zaidynés, amzius, somatiniai rodikliai.

pasireiskia persitreniravimo pozymiai (Juseviciute,
Staras, 1981). Be to, kiekvienos sporto Sakos atstovy
visuotiniai kiino matmenys, ktino sudéjimo ir funkci-
niai rodikliai yra budingi tai sporto Sakai (HukuTiok,
Yeros, 1990; Statkevigiene, 2000). Siy laiky pasaulio
¢empionaty ir olimpiniy zaidyniy irklavimo regaty
prizininky rezultatai tik Siek tiek geresni uz kity fi-

Ivadas

Irkluotojo fizinis darbingumas priklauso nuo
tvairiy veiksniy, tarp kuriy svarbia vieta uzima jo
somatiniai rodikliai. Nustatyta, kad gerai fiziskai i$si-
vyste irkluotojai pasiekia dideli funkcini darbinguma,
ir atvirksciai, silpnai fiziskai iSsivystes organizmas
intensyviai treniruojantis yra pertempiamas, dazniau
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nalo dalyviy rezultatus, todél net nedideli somatiniai
skirtumai gali turéti itakos galutiniam sportiniam
rezultatui (Krupeckis, 2001).

Mokslininkai dazniau tyrinéja irkluotojy fizinio
ir funkcinio rengimosi, treniruotés planavimo ypa-
tumus, irklavimo biomechaninius bruozus, lenktyniy
taktika, taciau, kaip rodo kai kuriy autoriy tyrimy
duomenys, ne maziau svarbiis ir susij¢ su sportiniais
rezultatais ir irkluotoju somatiniai rodikliai. Dar ma-
ziau démesio skiriama baidariy ir kanojy irkluotoju
somatiniy rodikliy ir sportiniy rezultaty tyrimams.
Nors vieni autoriai (Jensen et al., 1996; Cosgrove et
al., 1999) teigia, kad irklavimo rezultatai nepriklauso
nuo kiino masés, taciau kiti autoriai (De Rose et al.,
1989; Shephard, 1998; Ingham et al., 2002) pabrézia
suaugusiy vyry ir motery irkluotoju kiino masés ir
tigio svarba irklavimo darbui ir kokybei. Suaugusiy
irkluotoju antropometriniy rodikliy ir sportiniy re-
zultaty tyrimy duomenys rodo (Secher, 1983), kad
nugalétojai, palyginti su kitais pasaulio cempionaty
ir olimpiniy zaidyniy dalyviais, yra aukstesni ir di-
desnés kiino mases. Misuy gauti duomenys leidzia
sudaryti didelio meistriSkumo irkluotojy bei baidariy
ir kanoju irkluotojy somatiniy rodikliy modelines
charakteristikas. Manome, kad pajégiausiy pasaulio
irkluotojy bei baidariy ir kanojy irkluotojy amziaus
ir somatiniy rodikliy analizé biity naudinga jaunyjy
irkluotojy atrankai.

Tyrimo tikslas — istirti 2008 m. olimpinése zai-
dynése Pekine dalyvavusiuy irkluotoju amziaus ir
somatinius rodiklius, gretinant juos su sportiniais
rezultatais.

Tyrimo metu buvo taikomi Sie pagrindiniai me-
todai: literatiiros Saltiniy analiz¢, olimpiniy Zaidyniy
rezultaty analizé, matematiné statistika.

Tyrimo organizavimas. Remiantis oficialia-
me Pekino olimpiniy zaidyniy puslapyje (http://
en.beijing2008.cn/) pateiktais rezultatais ir
informacija apie sportininkus, buvo iSnagrinéti
2008 m. olimpiniy Zaidyniy irklavimo varZyby

grupiy rodikliy nustatyti taikytas Stjudento t kriterijus
nepriklausomoms imtims.

Sutartiniai Zenklai: 1x — vienvieté, 2x — poriné
dviviete, L2x — lengvo svorio porin¢ dviviete, 2— —
dvivieté be vairininko, 4x — poriné keturvieté, 4——ke-
turvieté be vairininko, L4——lengvo svorio keturvieté
be vairininko, 8+ — aStuonvieté, K-1 — vienvieté bai-
daré, K-2 —dvivieté baidaré, K-4 —keturvieté baidaré,
C-1 — vienvieté kanoja, C-2 — dvivieté kanoja.

Tyrimo rezultatai ir jy aptarimas

Nustatyta, kad 2008 m. olimpiniy Zaidyniy Pekine
A ir B finaluose dalyvavusiy motery irkluotoju vidu-
tinis amzius buvo 27,5 + 4,13 mety (1 lentelé). Jau-
niausiai irkluotojai buvo 19, o vyriausiai — 40 mety.
Palyginus motery irkluotojy amziy pagal val¢iy kla-
ses, startavusias olimpiniy zaidyniy A ir B finaluose,
nustatyta, kad jauniausios buvo poriniy dvivieciy
val¢iy irkluotojos, o vyriausios — lengvo svorio pori-
niy dvivieciy valciy irkluotojos. Pazymétina tai, kad
medalius laiméjusios vienvieciy (amziaus vidurkis
33,0 £ 4,36 m.), poriniy dvivie€iy (amziaus vidurkis
28,3 + 3,39 m.) ir lengvo svorio poriniy dvivieciy
(amziaus vidurkis 32,2 + 4,49 m.) valCiy klasiy ir-
kluotojos buvo vidutiniskai 3,8-7,3 metais vyresnés
uz 4-6 ir 7-12 vietas uzémusias sportininkes. Vien-
vieciy val€iy irkluotojos, laiméjusios medalius, buvo
didesnio tigio ir didesnés kiino masés negu 46 vietas
(p<0,05) ir 712 vietas uzémusios sportininkeés.

Apibendrinus visy valciy klasiy irkluotojy am-
Ziaus, Ugio, kiino masés ir kiino masés indekso
duomenis nustatyta, kad medalius laiméjusios irkluo-
tojos, palyginti su 4-12 vietas uzémusiomis sporti-
ninkémis, buvo vyresnés, jos taip pat buvo didesnio
agio (p < 0,05), didesnés kiino masés (p < 0,05), ju
kiino masés indeksas taip pat buvo didesnis negu
4-12 vietas uzémusiy sportininkiy (1 lentelé).

1 lentelé

Motery irkluotojy, 2008 m. olimpiniy Zaidyniy Pekine dalyviy,

amZiaus ir kai kuriy somatiniy rodikliy duomenys

A ir B finaluose dalyvavusiy 156 motery ir 288
vyry irkluotojy amziaus, figio (m), kiino masés
(kg), ktino masés indekso (KMI) duomenys.
Taip pat buvo analizuojami ty paciy olimpiniy

zaidyniy baidariy ir kanojy irklavimo varzyby
finale dalyvavusiy 63 motery baidarininkiy, Ix
90 vyry baidarininky ir 54 vyry kanojininky

analogiski duomenys. Apskaiciuoti irkluotojy
amziaus, Ugio, kiino masés ir KMI aritmetiniai

vidurkiai (x) bei standartiniai nuokrypiai (S).

E Amzius - . Kiino masé¢ | KMI (kg/

E (metai) | U8 (M (kg) mz() ¢

= Vieta n _ _

§ x | S| x S ¥ S| x| S
1-3vieta | 3 | 33,0 |4,36| 1,87* | 0,02 |80,3*#|1,53|23,2| 1,14
4-6vieta | 3 | 27,7 |4,51| 1,79* | 0,02 | 68,3** | 2,31 |21,4| 1,13
7-12vieta| 6 | 25,7 |2,80| 1,82 | 0,06 |752#*|2,79|22,7| 1,49
1-12 vieta | 12 | 28,0 |4,53| 1,82 |0,05| 74,8 |4,97|22,4| 1,39
1-3vieta | 6 | 28,3 |3,83| 1,84 [0,04| 77,7 |5,89|23,1|1,35

9 4-6vieta | 6 | 29,0 |537| 1,82 |0,04| 72,5 |2,26|22,0|1,08
7-10vieta| 8 | 25,5 |2,73| 1,84 |0,05| 76,1 |4,94|21,8|2,45
1-10 vieta | 20 | 27,4 |4,10| 1,83 |0,04| 75,5 |4,89|22,2|1,82

Vidurkiy skirtumuy patikimumui tarp atskiry
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1-3vieta | 6 |283%[339] 1,78 003 | 753 |4.89]23,7]0,95 se varzybose dalyvavusiy motery baidarininkiy
5 | A46vieta | 6 | 245 |2,74] 1,79 |0,03] 722 |560/225]139]|  amziy, nustatyta, kad medalius laiméjusios
_ i * . . . ey .
7l0vieta] 8 | 249%[340| 179 10.04] 724 |3.96/226 125 moterys irkluotojos buvo vidutiniskai 1,3 me-
1-10 vieta | 20 | 25,8 [349] 1,79 [0,03] 732 |4,73]229]1.26 . v w7 medali Iniusi .
3vieta | 6 | 322 [449| 1,71 |003| 578 | 183197 0s6| [AIS Vyresnes uz medalius pelniusias moteris
Loy |HOviet | 6 | 272 [3.71] 173 |003| 580 |167]19.5/0,62 baidarininkes. Pazymétina, kad medalius lai-
X R . . . . . .
7-12vieta| 12 | 27,5 |3,40| 1,72 |0,04| 57,9 |1,56|19,5|1,05| mejusios tiek moterys irkluotojos, tiek mote-
1-12 vieta | 24 | 28,6 |417) 1,72 1003 | 57,9 |1,59/196/088 | ryq hajdarininkés buvo vyresnés uz zemesnes
1-3 vieta | 12 | 27,5 |5,79] 1,83* [0,05| 772 |4,53]|23,1] 1,12 otas uFemusia ctinink
4y |AOvietn | 12| 27.1 [320] 181 004] 73,6 |4.25226]1.04 vielas Uzemuslas SportinKes. ,
* [ 78vieta | 8 | 30.8 [440| 1,78* [0,03] 746 |3.85]23,5]1,00 2008 m. olimpiniy Zaidyniy Pekine vyry
1-8vieta | 32 | 282 [4,72] 1,81 [0,04| 752 |443|23,0|1,09| irkluotoju A ir B finaluose varzési sporti-
123 vieta | 24 | 27,5 |4,36 | 1.83* | 0,04] 758 16,21]225|1.63|  pinkai nuo 19 iki 43 mety, amziaus vidurkis
8+ | 4-6vieta | 24 | 26,8 |3,11] 1,80* [0,05| 73.8 |525]22,7]1,66 . . - .
b : 27,2 + 4,0 metai. Apibendrinus visy val-
1-6 vieta | 48 | 27,1 [3,76] 1,82 [0,05] 748 |5,77]22,6] 1,63 -, s . o . .
| 3vieta | 57 | 28,5 |4.73 | 182%% | 0,06 | 74.6% | 777|225 | 1.6s|  Ciu Klasiy irkluotojy, uZémusiy 1-3, 4-6 ir
Visos | 4-6 vieta | 57 | 26,9 |3,51| 1,79* | 0,05 | 71,5* | 6,48 22,2| 1,63 7-12 vietas, Gigio duomenis nustatyta, kad
Klasés | 7-12 vieta | 42 | 27,0 |3,87| 1,784 | 0,06 | 69,8 |8,38 21,9 |1,93|  fgis nesiskyré ir buvo 1,91 m, tadiau atskiry
o 1_(;20 ;leta 156] 27,5 [413] 180 [0.06] 72,2 [7.71 222|175 ] ya]&jy klasiy medalininky ir Zemesnes vietas
7p< 5

2008 m. olimpiniy zaidyniy Pekine baidariy irkla-
vimo varzyby finale varzési sportininkés nuo 17 iki
44 mety. Medalius laiméjusios moterys baidarininkeés,
palyginti su 4-9 vietas uzémusiomis sportininkémis,
buvo vyresnés, ju kiino mase ir kiino masés indeksas
taip pat buvo mazesni (2 lentelé). Motery baidarinin-
kiy, Pekino olimpiniy zaidyniy finalo dalyviy, vidu-
tinis igis buvo 1,72 + 0,05 m, Zemiausia sportininké
buvo 1,62 m, o auk$¢iausia — 1,82 m.

Palyginus 2008 m. olimpiniy zaidyniy Pekine A ir
B finaluose dalyvavusiy motery irkluotojy ir finaliné-

uzémusiy irkluotojy tgis skyrési labiau, pvz.,
Ix ir 8+ valciy klasiy medalininkai buvo aukstesni
uz 4-12 vietas uzémusiuosius, o 2—, 2x ir 4x valciy
klasiy medalininkai buvo Zemesni uz 4—12 vietas
uzémusius irkluotojus (3 lentelé).

Medalius laiméjusiy vyry irkluotojy kiino mase
ir kiino masés indeksas buvo didesni uz 4-12 vie-
tas uzémusiy irkluotoju kiino masg ir kiino masés
indeksa (3 lentel¢). Vyry irkluotojy, Pekino olim-
piniy zaidyniy A ir B finaly dalyviy, Gigis svyravo
nuo 1,82 = 0,05 m (L2x valciy klasés irkluotoju)
iki 1,95 m (2— ir 8+ valciy klasiy irkluotojy), kiino
mas¢ — nuo 71,3 + 1,85 kg (L2x valciy klasés) iki

2 lentele

Motery baidarininkiy, 2008 m. olimpiniy Zaidyniy Pekine dalyviy, amZiaus
ir kai kuriy somatiniy rodikliy duomenys

Amzius — . Kiino masé
O 2
2 B (metai) Ugis (m) (ke) KMI (kg/m?)
) B0 .
= = Vieta n
55 s - - - =
= ~ X S X S X S X S
>
1-3vieta | 3 | 33,7 9,29 | 1,73 | 0,08 | 65,7 | 5,13 | 21,9 | 0,35
4-6vieta | 3 | 29,7 | 2,52 | 1,72 | 0,03 | 65,0 1,00 | 21,9 | 0,75
K-1 | 500 m ;
7-9vieta | 3 | 27,7 | 3,21 | 1,74 | 0,06 | 66,7 | 10,07 | 22,0 | 2,10
1-9vieta | 9 | 30,3 |5,72| 1,73 | 0,05 | 658 | 5,72 | 21,9 | 1,13
1-3vieta | 6 | 27,5 |3,15| 1,73 | 0,02 | 65,4 | 3,44 | 21,9 | 1,38
4-6vieta | 6 | 25,0 | 3,69 | 1,69 | 0,07 | 652 | 3,97 | 23,0 | 1,57
K-2 | 500 m ;
7-9vieta | 6 | 27,5 | 3,27 | 1,72 | 0,06 | 64,7 | 4,18 | 21,8 | 1,68
1-9 vieta | 18 | 26,7 | 3,40 | 1,71 | 0,06 | 65,1 | 3,67 | 22,2 | 1,56
1-3 vieta | 12 | 25,5 | 3,87 | 1,71 | 0,05 | 64,3 | 4,48 |22,0*| 1,28
4-6vieta | 12 | 27,3 | 3,84 | 1,69* | 0,04 | 65,8 | 3,22 |22,9*%| 0,76
K-4 | 500 m ;
7-9 vieta | 12 | 26,0 | 3,72 | 1,74* | 0,04 | 66,7 | 5,03 | 22,1 | 1,42
1-9 vieta | 36 | 26,3 | 3,77 | 1,71 | 0,05 | 65,5| 4,30 | 22,3 | 1,23
§ 1-3 vieta | 21 | 27,2 | 5,23 | 1,72 | 0,05 | 64,8 | 4,15 | 21,9*| 1,17
i’ § ‘5‘>B 4-6 vieta | 21 | 27,0 | 3,80 | 1,70* | 0,05 | 65,5 | 3,13 |22,8*| 1,09
& | > 5 | 79vieta | 21 | 26,7 | 3,45 | 1,73* | 0,05 | 66,1 | 545 | 22,0 | 1,52
S 1-9 vieta | 63 | 27,0 | 4,17 | 1,72 | 0,05 | 65,4 | 4,30 | 22,2 | 1,31

*

|
k=i
A
=
j=}
D
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3 lentele

Vyry irkluotojy, 2008 m. olimpiniy Zaidyniy Pekine dalyviy, amZiaus ir

kai kuriy somatiniy rodikliy duomenys

rungtis 500 m), o kiino masés indeksas —
nuo 24,2 + 1,13 kg/m? (K-2 klasés, rungtis
1000 m) iki 25,3 = 0,56 kg/m? (K-1 klasés,

Amzius — . Kiino masé 1

3 (motai) Ugis (m) ke KMI (kg/m) | rungtis 1000 m).

~ g N Medalius 2008 m. olimpiniy zaidyniy

§ g x| s | x| s | x |s|x]|s Pekine kanojy irklavimo varzybose laimé-

j& sportininkai buvo vyresni uz 4-6 vie-
;2 erta ; 52’3 g’gf 1’23 8’82 zj’i 121’3618 iz’; ?’2; tas ir jaunesni uz 7-9 vietas uzémusius
—0 Victa 5 B 5 5 5 5 > 5 .o .
| N )

X l2viet | 6 | 27.5 | 351 | 1,93 | 005 | 91.8 | 852 | 247 | 200 | Sportininkus (5 1ente¥e). C-1 klasés 500 ir
1-12 vieta | 12 | 28,1 | 3,20 | 1,93 | 0,05 | 93,7 | 7,92 | 25,0 | 1,66 1000 m rungtyse bei C-2 klasés 1000 m
1-3vieta | 6 |30,7%| 3,78 | 1,94 | 0,06 | 932 | 6,05 | 248 | 1,07 | rungtyje 1-3 ir 4—6 vietas uzémusiy spor-

) 4-6 vieta 6 |24,7*| 528 | 1,95 | 0,03 | 91,8 | 4,12 | 24,1 | 0,90 tininkq amzius buvo panaéus ir SVyravo
7-12 vieta | 12 | 30,0 | 5,01 | 1,96 | 0,04 | 91,3 | 9,16 | 23.8 | 2,20 o .
12 view | 24 | 28.8 | 522 | 195 [0.04| 919 | 724 | 241 | 11| 10 25,31ki 25,8 mety, o C-2 klasés 500 m
1-3vieta | 6 | 30,3 | 6,41 | 1,92 | 0,03| 93,7 | 3,56 |25,3%| 0,68 rungties medalininkai buvo vyresni uz
o | AOvieta | 6 | 29,7 | 437 | 1,94 | 0,04 ] 905 | 3.45 |24,0*| 0.86 | 49 vietas uzémusius sportininkus. Atskiry

X
7-12vieta | 12 | 256 | 342 | 195 | 0.05| 938 | 7.04 | 247 | 174 | Klasiy ir rungéiy vyry kanojininky Ggis
112 vieta | 24 | 27,8 | 488 | 194 [0.04| 930 | 558 | 247 139 | o0 o0 006 m (C-2 Klasé
1-3vieta | 6 | 27,7 | 3,39 | 1,82 [ 0,06 | 712 | 2,14 | 21,5 | 1,40 vyra O T ’

Loy | 4oview | 6 [ 250329 | 181 [005] 708 232218 | 1,25 rungtis 1000 m) iki 1,84 £ 0,06 m (C-1

X o . - .
7-12vieta | 12 | 258 | 325 | 1,83 | 0,05] 71,6 | 1,56 | 21,5 | 0,90 | klasé, rungtis 500 m), kiino masé — nuo
1-12 vieta | 24 | 26,0 | 330 | 1,82 [ 0,05| 713 [ 185|216 | 1,08 | 84,8+ 6,31 kg (C-2 klasé, rungtis 1000 m)

4 4-6vieta | 12 | 254 | 329 | 1,93 | 0,06 | 90,6 | 4,74 | 243 | 1,13 i k’_ s indek i
X .
T2 vieta | 24 | 266 | 3.70 | 1.94 | 0.04| 907 | 7.83 | 242 | 167 | 00 m), o kiino masés indeksas nuo
I-12 vieta | 48 | 26,7 | 4,07 | 1,93 | 0,05 | 91,0 | 620 | 244 | 140 | 25,6 £ 1,15 kg/m? (C-2 klasé, rungtis
1-3vieta | 12| 26,3 | 2,35 | 1,93 [ 0,04] 93,7* | 466 | 253 | 130 | 500 m) iki 26,6 + 1,42 kg/m?(C-1 klasé,
. A6vieta | 12 [248%] 280 [185% | 0,13 83,07 ] 5,56 | 235 | 143 | ynotis 500 m)
7-12 vieta | 24 | 27,8% | 337 | 1,94%] 0,06 | 92,54 | 737 | 24,6 | 1,27 g " .
I-12 vieta | 48 | 26,7 | 322 | 1,91 | 008 | 904 | 7,56 | 24,5 | 144 Bourgois ir kt. (2000), iStyre { 1997 m.
13 vieta | 12 | 29,1 | 436 | 1,83 | 0,02| 71,7 | 2,53 | 21,3 | 092 | Tarptautinés irklavimo federacijos (FISA)
L4 | AOview | 12] 267 | 345 | 185004 | 71,3 | 431|210 227 | pasauliojauniy Cempionato finala patekusiy
7-1l vieta | 20 | 282 | 396 | 1.83 | 0.04 | 714 | 451|213 | 1.3 | (n=[44) ir nepatekusiy (n = 222) dalyviy
Il vieta | 44 | 280 | 3,96 | 1,84 10,04 | 715 393 | 212 | 170 | o i oo g o onte nustate. kad
1-3vieta | 24 | 28,1*] 3,03 | 1,95 | 0,06 | 94,0 | 4,74 | 24,8 | 1,28 >SIVYStymo SR T
g | 4Gvieta | 24270 | 500 | 195 | 0,04 913 | 590 | 240 | 152 patekusiy { finalg irkluotojy vaikiny kiino
7-8 vieta | 16 | 24,9%| 1,93 | 1,93 | 0,05 | 90,2* | 6,38 | 242 | 1,04 | mase didesne (vidurkis 84,8 + 7,1 kg) negu
1-8vieta | 64 | 26,9 | 3,87 | 1,95 | 0,05 | 92,1 5,76 | 24,3 | 1,35 nepatekusiq (80,6 + 7,0 kg) Slu VarZybq ﬁ_
1-3vieta | 81 | 284*| 396 | 191 | 0.06| 88.7 |10.08] 24,1 | 185 | | poonoipooia s ke sunkesni (p < 0,01)
Visos | 4-6vieta | 81 | 263*| 4,16 | 1,91 | 0,06 | 85,6 | 9,73 | 23,4 | 1,93 3 Ktesni ’ 0.01)uz K >
Klasés | 7-12 vieta | 126| 27,1 | 3,78 | 1,91 | 0,07 | 86,5 |11,07] 236 | 202 | 2¢M au.ste.sn.l (p<0, . ) uZ nepatekusius
1-12 vieta | 288 | 27,2 | 4,00 | 1,91 | 0,06 | 86,9 |10,46| 23,7 | 1,96 1 finalg. Finalininky Gigis 189,3 = 5,0 cm,
*#-p<0,05 nepatekusiyjy — 186,3 + 6,1 cm. Secher

93,7 £ 7,92 kg (1x valciy klasés), o kiino maseés in-
deksas — nuo 21,2 + 1,70 kg/m? (L4— valCiy klasés)
iki 24,7 kg/m? (1x ir 2x val¢iy klasiy).

Medalius 2008 m. olimpiniy Zaidyniy Pekine bai-
dariy irklavimo varzybose laiméjg sportininkai buvo
jaunesni uz 4-6 vietas ir vyresni uz 7-9 vietas uzému-
sius sportininkus. Finalininky tigis, kiino mas¢ ir kiino
masés indeksas statistiSkai reikSmingai nesiskyré
(4 lentel¢). Atskiry baidariy klasiy ir rung€iy vyry bai-
darininky tigis svyravo nuo 1,85 m (K-1 ir K-4 klasiy,
rungtis 1000 m) iki 1,89 + 0,06 m (K-2 klasés, rungtis
1000 m), kiino masé — nuo 85,2 + 5,08 kg (K-4 kla-
sés, rungtis 1000 m) iki 88,4 + 4,59 kg (K-1 klasés,

(1983) pazymi, kad nugalétojai, palyginti

su kitais pasaulio cempionaty ir olimpiniy zaidyniy
dalyviais, yra aukstesni ir didesnés kiino mases.

Misy gauti motery ir vyry irkluotoju tyrimo
duomenys taip pat rodo, kad medalius laiméjusiu
irkluotojuy tigis ir kiino masé yra didesni negu kity
A ir B finaly dalyviy. 2008 m. olimpinése zaidynése
Pekine medalius iSkovoj¢ moterys ir vyrai irkluoto-
jai buvo ir vyresni uz kitus A ir B finaly dalyvius.
Panasias tendencijas {zvelgti analizuojant baidariy
ir kanojy irkluotojy amziaus ir somatinius rodiklius
sunkiau, tik moterys baidarininkés, laiméjusios me-
dalius, buvo vyresnés, ju kino masé ir kiino maseés
indeksas taip pat buvo mazesni.
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4 lentelé

Vyry baidarininky, 2008 m. olimpiniy Zaidyniy Pekine dalyviy, amZiaus ir

kai kuriy somatiniy rodikliy duomenys

) Amzius Ugis (m) Kino mas¢ | KMI (kg/
S| 3 (metai) & (kg) m?)
B0 .
= = Vieta n
5 Z - - - -
= . x S X S X S X S
=
1-3 vieta | 3 27,7 |2,89 | 1,87 | 0,04 | 88,0 | 3,00 | 25,2 | 0,51
4-6 vieta | 3 30,3 | 2,08 1,87 |0,05| 88,0 | 8,00 | 25,1 | 1,10
K-1 | 500 m -
7-9 vieta | 3 28,3 | 0,58 | 1,90 | 0,05 | 89,3 | 3,06 | 24,8 | 0,56
1-9 vieta | 9 28,8 |2,17 | 1,88 | 0,04 | 88,4 | 4,59 | 25,0 | 0,70
1-3 vieta | 6 27,7 | 197 | 1,89 | 0,07 | 89,0 | 6,32 | 25,0 | 0,80
4-6 vieta | 6 27,0 | 3,90 | 1,87 | 0,06 | 86,0 | 4,24 | 24,6 | 0,81
K-2 | 500 m -
7-9 vieta | 6 28,7 | 4,18 | 1,85 | 0,04 | 83,8 | 591 | 244 | 1,11
1-9 vieta | 18 | 27,8 | 3,35 | 1,87 | 0,06 | 86,3 | 5,67 | 24,7 | 0,90
1-3 vieta | 3 29,7 | 3,21 | 1,87 | 0,04 | 86,3 | 5,69 |24,7*%| 0,53
4-6 vieta | 3 28,7 |2,52|1,85|0,03| 87,7 | 2,08 | 25,5 | 0,41
K-1 | 1000 m :
7-9 vieta | 3 26,3 | 1,53 1,83 0,01 | 853 | 0,58 |25,6*%]| 0,15
1-9 vieta | 9 28,2 2,64 1,85(0,03| 86,4 | 3,21 | 25,3 | 0,56
1-3 vieta | 6 27,0 | 5,10 | 1,87 | 0,05 | 84,0 | 6,20 | 24,3 | 0,71
4-6 vieta | 6 28,5 | 4,18 | 1,89 | 0,07 | 87,4 | 4,34 | 244 | 0,84
K-2 | 1000 m :
7-9 vieta | 6 25,5 14,09 190 0,07 | 86,2 | 6,37 | 23,9 | 1,66
1-9vieta | 18 | 27,0 | 4,39 | 1,89 | 0,06 | 85,9 | 5,55 | 24,2 | 1,13
1-3 vieta | 12 | 26,8* | 3,19 | 1,87 | 0,06 | 85,6 | 7,15 | 24,6 | 1,79
4-6 vieta | 12 | 29,7# | 5,05 | 1,84 | 0,03 | 85,8 | 3,98 | 25,5 | 1,41
K-4 | 1000 m :
7-9 vieta | 12 | 24,3*#| 2,05 | 1,85 | 0,04 | 84,3 | 3,70 | 24,6 | 1,54
1-9 vieta | 36 | 26,9 | 4,19 | 1,85 0,05 | 85,2 | 5,08 | 24,9 | 1,60
§ 1-3 vieta | 30 | 27,4 | 3,33 | 1,87 | 0,05 | 86,3 | 6,22 | 24,7 | 1,25
§ § %‘D 4-6 vieta | 30 | 28,9* | 4,16 | 1,86 | 0,05 | 86,5 | 4,22 | 25,1 | 1,14
§ S § 7-9 vieta | 30 | 26,0*% | 3,32 | 1,86 | 0,05 | 85,2 | 4,65 | 24,5 | 1,34
> 1-9vieta | 90 | 27,4 | 3,77 | 1,86 | 0,05 | 86,0 | 5,08 | 24,8 | 1,26
*#-p<0,05
5 lentelé
Vyry kanojininky, 2008 m. olimpiniy Zaidyniy Pekine dalyviy, amZiaus ir
kai kuriy somatiniy rodikliy duomenys
9 AmzZius . Kino mas¢ | KMI (kg/
k| 2 (metai) Ugis (m) (kg) m’)
=) .
= = Vieta n
35 3 - - - -
= ~ X S X S X S X S
=
1-3 vieta | 3 25,7 | 3,51 1,84 | 0,02 | 89,7 | 3,51 | 26,4 | 0,95
c1 | 500m 4-6 vieta | 3 253 | 551 1,86 | 0,05 | 83,0 | 6,56 |253*]| 0,96
7-9 vieta | 3 27,7 |3,06 | 1,81 | 0,10 | 92,3 | 10,97 | 28,1*| 0,57
1-9 vieta | 9 26,2 | 3,77 | 1,84 | 0,06 | 90,0 | 6,89 | 26,6 | 1,42
1-3 vieta | 6 | 29,7*% | 3,78 | 1,83 | 0,03 | 84,0 | 6,16 | 25,2 | 1,34
4-6vieta | 6 | 24,5% | 1,87 | 1,86 | 0,05 | 89,2 | 5,19 | 25,7 | 1,32
C-2 | 500 m -
7-9 vieta | 6 26,0 | 3,16 | 1,81 | 0,06 | 84,3 | 5,57 | 25,8 | 0,81
1-9 vieta | 18 | 26,7 | 3,63 | 1,83 | 0,05 | 85,8 | 5,84 | 25,6 | 1,15
1-3 vieta | 3 25,7 10,58 | 1,81 | 0,03 | 84,7 | 2,31 | 26,0 | 1,37
4-6 vieta | 3 25,7 | 4,16 | 1,87 | 0,05 | 92,7 | 10,69 | 26,4 | 1,86
C-1 | 1000 m -
7-9 vieta | 3 29,7 | 5,69 | 1,81 | 0,13 | 853 | 8,74 | 26,2 | 1,63
1-9 vieta | 9 27,0 | 4,06 | 1,83 | 0,08 | 87,6 | 7,99 | 26,2 | 1,43
1-3 vieta | 6 258 | 4,54 | 1,84 | 0,07 | 90,6* | 4,72 | 26,2 | 1,65
c2 | 1000m 4-6 vieta | 6 253 |5,68| 1,79 | 0,05 | 82,0% | 2,19 | 25,6 | 0,91
7-9 vieta | 6 28,2 | 488 1,78 | 0,05 | 82,7 | 7,50 | 26,2 | 2,01
1-9 vieta | 18 | 26,4 | 491 | 1,80 | 0,06 | 84,8 | 6,31 | 26,0 | 1,52
.§ 1-3 vieta | 18 | 27,1 |3,92| 1,83 | 0,04 | 87,1 | 5,43 | 25,8 | 1,37
i’ § ‘?D 4—6vieta | 18 | 25,1 4,04 | 1,84 | 0,06 | 87,2 | 6,64 | 25,7 | 1,18
§ = § 7-9 vieta | 18 | 27,6 | 4,07 | 1,80 | 0,07 | 85,3 | 7,77 | 26,4 | 1,55
> 1-9 vieta | 54 | 26,6 | 4,08 | 1,82 | 0,06 | 86,5 | 6,63 | 26,0 | 1,38

Gauti irkluotoju amziaus ir somati-
niy rodikliy analizés duomenys leidzia
sudaryti modelines charakteristikas ir
gali biiti panaudoti irkluotojy atrankai.

ISvados

1. 2008 m. olimpinése zaidynése Pe-
kine medalius laiméjusios irkluotojos,
palyginti su 4-12 vietas uzémusiomis
sportininkémis, buvo vyresnés, jos taip
pat buvo didesnio figio (p < 0,05), di-
desnés kiino masés (p < 0,05), ju kiino
maseés indeksas buvo didesnis negu
4-12 vietas uzémusiy sportininkiy.

2.2008 m. olimpiniy Zaidyniy Peki-
ne vyry irkluotojy medalininky amziaus,
kiino masés ir kiino masés indekso duo-
menys buvo didesni uz 4-12 vietas uz¢é-
musiy irkluotojy amziaus, kiino masés ir
kiino masés indekso duomenis.

3. 2008 m. olimpiniy zaidyniy Peki-
ne baidariy irklavimo varzyby medali-
ninkés, palyginti su 4-9 vietas uzému-
siomis sportininkémis, buvo vyresnés,
ju kiino mas¢ ir kiino masés indeksas
buvo mazesni. Baidariy irklavimo var-
zybose medalius laiméj¢ sportininkai
buvo jaunesni uz 46 vietas uzémusius
sportininkus ir vyresni uz 7-9 vietas
uzémusius sportininkus.

4. Gauti geriausiy pasaulio irkluo-
toju amziaus ir somatiniy poZymiy
duomenys gali biiti panaudoti kaip mo-
delinés irkluotoju bei baidariy ir kanojuy
irkluotoju charakteristikos.
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ANALYSIS OF AGE, SOME SOMATIC INDEXES AND SPORTS RESULTS OF ROWERS
WHO PARTICIPATED IN THE BEIJING 2008 OLYMPIC GAMES

Dr. Laimuté Slifauskiené', Assoc. Prof. Dr. Aleksandras Alekrinskis’,

Dr. Daiva Bulotiené', Vilma Papieviené', Rasa Sulniené?

Lithuanian Academy of Physical Education’, Kaunas University of Technology’
SUMMARY

Research aimed at analyzing age and somatic indexes
of rowers who took part in the Beijing 2008 Olympic
Games in comparison with their sports results.

These main methods were used in research: literature
review, analysis of the results of the Olympic Games,
and mathematical statistics.

With reference to the results and information about
athletes published on the official web site of the Beijing
2008 Olympic Games (http://en.beijing2008.cn/), data
on age, height (m), body mass (kg), body mass index
(BMI) of 156 women and 288 men who participated in
finals A and B of rowing events in the Beijing Olympic
Games has been analyzed. Moreover, the analogue data
of 63 female kayak rowers, 90 male kayak rowers and
54 male canoeists who took part in the kayak and canoe
rowing finals has been presented in the analysis. The
arithmetic mean () and standard deviation (S) of rowers’
age, height, body mass, and BMI have been calculated.
To estimate the reliability of mean differences between
separate groups of indexes, Student (t) criterion designed
for independent samples has been applied.

We determined that the average age of female rowers
who participated in finals A and B in the Olympic Games
was 27,5+4,13 years. The youngest female rower was
19 years old, and the oldest one was at the age of 40.
Female rowers who won medals in the Games were older

Laimuté Slizauskiené

Lietuvos kiino kulttiros akademija
Sporto g. 6, LT-3000 Kaunas

Tel. +370 37 302 655

El pastas: lvenclovaite@gmail.com

in comparison with the sportswomen who took places
4-12. What is more, they were higher (p<0,05), heavier
(p<0,05) and had higher body mass index if to compare
it with the sportswomen who took places 4—12.

In men’s finals A and B, the age of sportsmen was
between 19 and 43 years, which makes the average of
27,2+4,0 years. The height of rowers who took places
1-3, 4-6 and 7-12 did not differentiate and comprised
1,91 m; meanwhile, the body mass and body mass index
of medal winners were higher than of those who took
places 4-12.

Female rowers of the age of 17 —44 years participated
in the Beijing Olympic Games kayak rowing final.
Sportswomen who took places from 1 to 3 were older
and had lower body mass and body mass index than
those who took places 4-9.

The Beijing Olympic Games men’s kayak rowing
event medallists were younger than sportsmen who took
places 4—6, and older than those who took places 7-9.
Height, body mass and body mass index of finalists did
not differentiate significantly.

The collected data on rowers‘ age and somatic
indexes allows making up model characteristics and
may be used to sample the rowers.

Keywords: rowing, kayak canoe rowing, the Olympic
Games, age, somatic indexes.

Gauta 2009 02 13
Patvirtinta 2009 03 10
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Shortening-induced force depression in
electrically activated human quadriceps femoris
following stretch-shortening cycle exercise

Dr. Nerijus Masiulis, Prof. Dr. Habil. Albertas Skurvydas, Assoc. Prof. Dr. Sigitas Kamandulis,
Marius Brazaitis, Gintaré Dargeviciiité, Vytautas Sukockas, Edita Lingyté, Dr. Mindaugas BalCiiinas
Lithuanian Academy of Physical Education

Summary

When muscle is allowed to shorten during an active contraction, the maximum force that redevelops after shortening
is smaller than the isometric force at the same muscle length without prior shortening. This phenomenon is referred to
as force depression (FD) following shortening contractions. The purpose of this study was to investigate the effects of
muscle fatigue on shortening-induced FD in electrically activated human quadriceps muscle. Healthy untrained men
(n=38) performed isometric reference contractions (ISOM) and isometric—concentric—isometric (ICI) contractions,
using maximal electrical stimulation. FD was assessed by comparing the steady-state isometric forces produced
following active muscle shortening with the purely isometric reference forces obtained at the corresponding muscle
length. In order to test for effects of fatigue on FD stretch-shortening cycle exercise (SSC) was carried out consisting
of 100 drop jumps performed from 0.5 m with counter-movement to 90° in the knee with immediate maximal rebound,
with 30 s interval between the jumps. Besides, muscle soreness as well as CK activity up to 168 h after SSC exercise
was determined. SSC exercise induced very intense muscle pain, the CK activity in the blood within 72 h after SSC
exercise had increased approximately up to 1350 U/L" (p<0.05, as compared to the pre-exercise value). Thus, muscle
damage (as judged from indirect indicators) was severe. Although FD was observed in all subjects in fresh and fatigued
muscle it was significantly reduced only at 10 min following SSC exercise (p<0.05) and later in recovery there were no
changes in FD comparing to pre-exercise values. The detailed mechanisms underlying FD are still debated. This study
adds the result that, the relative amount of FD does not appear to be affected by the force level in fatigued muscle.
Therefore, it was concluded that in unfatigued and fatigued muscle FD was similar in electrically activated human
quadriceps muscle. Much research will have to be performed before we understand how FD influences everyday life.

Keywords: electrical stimulation, muscle damage, fatigue, isokinetic testing.

Studies in human (Lee and Herzog, 2003) and
animal (Herzog et al., 2004) models have shown that FD
increases with increasing amplitudes of shortening (De
Ruiter et al., 1998), decreasing speeds of shortening (De
Ruiter et al., 1998), increasing force during shortening
(De Ruiter et al., 1998; Herzog and Leonard, 1997),
and increasing mechanical work done by the muscle
during shortening (Herzog et al., 2004). Also, FD
following shortening can be abolished instantaneously
by deactivating the muscle just long enough for force
to drop to zero (Herzog and Leonard, 1997).

It was shown that FD is present during maximal
voluntary contractions (Lee and Herzog, 2003) as

Introduction

It is well established that active muscle shortening
leads to a deficit in the redeveloped isometric force
below that expected (Maréchal and Plaghki, 1979).
This phenomenon is referred to as force depression
(FD) following shortening contractions (Herzog and
Leonard, 1997). There is no agreed explanation for
this phenomenon, although several mechanisms have
been proposed to explain the mechanism underlying
FD: (1) sarcomere non-uniformity (Edman et al.,
1993); (ii) increase in proton and inorganic phosphate
concentration (Granzier and Pollack, 1989); and (ii1)
stress-induced cross-bridge inhibition (Maréchal and

Plaghki, 1979). However, none of these hypotheses
appears to explain all experimental observations.

Recently, the idea that FD is caused by an inhibition
of cross-bridge attachment in the actin—-myosin zone
that is newly formed during the shortening phase
has received strong support (Herzog, 2004). This
hypothesis was first proposed by Maréchal and
Plaghki (1979), and it says that when actin is stretched
upon force production, and then enters the overlap
zone during shortening, cross-bridge attachments are
inhibited because of the angular distortion of the actin
attachment sites (Daniel et al., 1998).

well as submaximal extension and flexion actions
in humans (Herzog et al., 2004). From these results,
the authors concluded that FD occurs in normal
everyday movements so that it should have to be
accounted for in biomechanical models of human
movements. However, due to incomplete knowledge
of the existence and the characteristics of FD and
its underlying mechanisms, its relevance in sports
performance and daily living remains unclear.

To date, there have been no studies of shortening-
induced FD in fatigued muscle. To evoke fatigue we
have chosen stretch-shortening cycle (SSC) exercise
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which is very common in sports performance.
SSC is defined as a stretching of an active muscle
immediately followed by concentric contraction
(Nicol and Komi, 1996). Fatigue during SSC is
characterized by reduced movement efficiency (Nicol
and Komi, 1996) as well as a dramatic decline in
maximal isometric force (Skurvydas et al., 2006). The
peak of serum creatine kinase (CK) accumulation is
delayed, occurring on the 2™ day after exercise (Nicol
and Komi, 1996; Skurvydas et al., 2006).

While these alterations in muscle properties
undoubtedly influence muscle function, the
consequences of eccentric exercise for the FD remains
unclear. We hypothesize that the reduction of force
caused by fatigue may attenuate FD. The objective
of the present study was, therefore, to study the
effects of muscle fatigue on shortening-induced FD
in electrically activated human quadriceps muscle.

Materials and methods

Subjects

Eight healthy men participated in the present
experiment (mean* SD: age=25.41 1.3 years, body
weight=75.318.3 kg, height=182.7+4.2 cm). All
subjects were untrained and did not take part in
any formal physical exercise or sport program.
They had not been involved in any jumping or leg
strength training programs during recent years. Each
subject read and signed the written informed consent
form consistent with the principles outlined in the
Declaration of Helsinki. The Ethics Committee of
Kaunas Medical University approved this study.

Experimental set-up

Subjects were seated on a strength-testing machine
(System 3 Dynamometer; Biodex Medical System,
Inc, Shirley, NY), which was set up for right leg
flexion/extension exercises. Subjects wore a double
shoulder seat belt to stabilize the upper body. The
distal ends of the thigh and shank were strapped
to the seat and the dynamometer arm, respectively.
The rotational axis of the strength-testing machine
was aligned with the knee joint axis (i.e. the most
prominent point of the lateral epicondyle of the
femur). A zero knee angle was defined for the fully
extended knee (Fig. 1).

Throughout the study, all tests were done by the
same investigator. The subjects were allowed to view
the Biodex computer monitor, and standardized verbal
instructions and encouragement were provided during
SSC exercise and maximal voluntary contraction
force (MVC) measurements.

100°

ICI contraction

Fig. 1. Schematic illustration of the test contractions. The fully
extended knee was defined as 0°. ICI contraction: isometric — con-
centric — isometric contraction.

Force recording and stimulation

Equipment and procedure for electrical stimulation
were essentially the same as has been described
previously (Skurvydas et al., 2006). A high voltage
stimulator (MG 440, Medicor, Budapest, Hungary)
was used. Electrical stimuli to the quadriceps muscle
were delivered through surface electrodes (9x18 cm)
padded with cotton cloth and soaked in saline solution.
One stimulation electrode was placed just above the
patella, while the other one covered a large portion
of the muscle belly in the proximal third of the thigh.
The electrical stimulation was always delivered as a
sequence of square wave pulses of 1 ms duration. The
highest stimulation voltage possible (150 V) was chosen
in order to recruit the greatest number of muscle fibres.
The subjects were introduced to electrical stimulation
before the experiments began. Prior to stimulating
the muscle at 150 V the subjects were acquainted
with electrical stimulation (the muscle was stimulated
2-3 times by a single stimulus at 70-90 V).

Force of the quadriceps muscle in response to 1 s
electrical stimulation at 100 Hz (P100) and MVC force
was measured with the knee kept at an angle of 60°.
Three MVCs were performed and the highest force
was taken for evaluation (top of the MVC was reached
and maintained ~2 seconds before relaxation). The rest
interval between MVC measurements was 1 min. The
best value was taken for the analysis.

Test contractions to evaluate force depression
(FD)

Each set of tests consisted of two electrically
evoked contractions (Fig. 2). Stimulation at a
frequency of 50 Hz was used. The first contraction
was shortening (isometric-concentric-isometric, ICI).
For the continuous ICI contraction, the quadriceps
muscle was stimulated for 3 s at a knee angle of
100°, followed immediately by a shortening of the
knee extensors from a knee angle of 100° to a knee
angle of 60° at an angular isovelocity speed of 30°/s,
and when the knee angle reached 60° stimulation
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continued for another 5 s (Fig. 2). The duration of
the ICI contraction was 10 s.

The second test contraction was isometric
reference contraction (ISO) performed at optimal
muscle length (hereafter referred to as 60°) that was
held also for 10 s. The rest period between ICI and
ISO was 3 min.

A) 300 7 ;

e
250 1 —W

200 1

150 A

Torque (Nm)

100 -

50

0

=

100

30°/s

Knee angle (deg)

60

Time (s)

Fig. 2. Knee extensor torque-time (A) and knee angle-time
histories (B) for an isometric (ISO) and an ICI contraction from
1 representative subject. ISO reference force was measured for a
1.5-s period in the final, steady-state part (labeled by the horizontal
dotted arrow) for comparison with the corresponding values obtained
from the isometric part of contraction following active shortening.
Contractions were maintained for a minimum of 4 s following the
shortening phase, to ensure that all transient force had subsided and
a steady-state force had been reached. The difference between the
ISO reference and ICI test force was defined as force depression.
Trace 1, ISO contraction; trace 2, ICI contraction.

Definitions and calculation of force depression
(FD)

FD was defined as the difference in the steady state
forces between the isometric reference contractions
(ISO) and the shortening test contractions (ICI) at
the corresponding length (Fig. 2). FD was evaluated
for all contractions at the same instant in time (8 s
after the onset of stimulation when all transient forces
following the shortening steps had disappeared).

Muscle damaging stretch-shortening cycle (SSC)
exercise

The subjects performed 100 intermittent (30 s
interval in between) drop jumps (DJs) from the height
of 0.5 m with counter-movement to 90 degrees angle
in the knee and immediate maximal rebound. During

the jumps hands of the subjects were on the waist.
The subject stepped on 0.5 m high platform with his
left leg, i.e. the leg in which muscle contraction force
was not tested. After each jump the subjects were
informed of the height of the jump and were motivated
to perform each jump as high as possible. Before SSC
exercise and during recovery control drop jumps were
performed with the same techniques as during SSC
exercise. Height of the DJ was calculated by an earlier
technique applying the following formula: h=gx t*/
8, where h = height of the drop jump, g = acceleration
of gravity (9.81 m-s?), t = flight time (s). (Bosco et
al., 1982). A similar research protocol was applied in
previous researches (Skurvydas et al., 2006).

Plasma creatine kinase (CK) activity

Approximately 5 ml of blood was drawn from
vena cubiti media of the arm at each measurement
time point (before exercise as well as 72 and 168
h after exercise). Plasma samples were pipetted
into microcentrifuge tubes and stored in a -20°C
freezer until analysis. Plasma creatine kinase (CK,
IU/L) activity was determined by using automatic
biochemical analyzer “Monarch” (Instrumentation
Laboratory SpA, USA-Italy).

Muscle soreness

Muscle soreness was assessed subjectively
using a visual analogue scale from 0 to 10 points.
Each number on the scale has descriptive words
for soreness: 0 (none), 1 (very slight), 2 (slight),
3 (mild), 4 (less than moderate), 5 (moderate), 6
(more than moderate), 7 (intense), 8 (very intense),
9 (barely tolerable) and 10 (intolerably intense).
The participants were requested to rate the severity
of soreness in their quadriceps muscles in response
to muscle compression, as well as when standing up
and walking. The same method of evaluating muscle
soreness has also been used in previous research
(Skurvydas et al., 2006).

Experimental protocol

Within a week prior to the start of the experiment,
subjects were familiarized to the electrical stimulation
and assessment of MVC force. At the day of the
experiment, a blood sample for measurement of CK
activity measurements was taken. The subject was
then seated in the experimental chair and after 5 min,
muscle contractile properties were recorded in the
following sequence: P20, P100, ICI, ISO and MVC
force. Subjects then performed warm-up exercises
which consisted of 5 min cycling on a cycle ergometer
(Monark 834E, Sweden) at a power output of 80 W
at a cadence of 50—60 rev/min, which corresponded
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to heart rate 120—140 beats per min (it comprised
about 70 percent of maximum HR). HR was measured
with a Polar HR recorder (Polar Electro) (Skurvydas
et al. 20006).

About 1 min later the SSC exercise was undertaken.
At 10 min, 72 h, and 168 h after SSC exercise the
testing procedure was repeated in the sequence, as
prior to the load. Besides, at 24 h, 48 h, 72 h, 96 h,
120 h, 144 h and 168 h after SSC exercise muscle
soreness as well as CK activity at 72 h and 168 h after
SSC exercise was determined.

Statistical analysis

The results are presented as means + SD. The
two-way analysis of variance (ANOVA) for repeated
measures was used to determine the FD of quadriceps
muscle. If significant effects were found, post hoc
testing was performed applying paired t-tests with a
Bonferroni correction for multiple comparisons. The
level of significance was set at 0.05.

Results

Shortening of the quadriceps muscle at 30°/s
produced FD consistently for all eight subjects in
fresh and fatigued muscle. The mean values for
FD, averaged across all subjects, were significantly
reduced at 10 min following SSC exercise (p<0.05),
(Fig. 3). Although there was a trend of increasing FD
at 72 h following SSC exercise, the difference was
not statistically significant (Fig. 3).
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Fig. 3. Time course of changes in FD after 10 min 72 h and 168
h following SSC exercise (meantSD). SSC — stretch-shortening
cycle exercise (100 drop jumps performed from 0.5 m with coun-
ter-movement to 90 degrees in the knee with immediate maximal
rebound, with 30 s interval between the jumps). *p < 0.05 compared
to pre-exercise values.

Electrically evoked P100 force significantly
decreased at 10 min after SSC exercise and did not
recover to pre-exercise level within 168 h (p<0.05,
Fig. 4). MVC force decreased by ~30% during the
SSC exercise and remained significantly depressed
throughout the recovery periods, including the 168
h recovery time point (Fig. 5).
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Fig. 4. Time course of changes in P100 force (%) after 10 min,
72 h and 168 h following SSC exercise (mean+SD). SSC — stretch-
shortening cycle exercise (100 drop jumps performed from 0.5 m
with counter-movement to 90 degrees in the knee with immediate
maximal rebound, with 30 s interval between the jumps). P100 —
muscle contraction force evoked by stimulating quadriceps muscle
at a frequency of 100 Hz. * p < 0.05 compared to pre-exercise

values.
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Fig. 5. Time course of changes in MVC force (%) after 10 min,
72 h and 168 h following SSC exercise (mean+SD). SSC — stretch-
shortening cycle exercise (100 drop jumps performed from 0.5 m
with counter-movement to 90 degrees in the knee with immediate
maximal rebound, with 30 s interval between the jumps). MVC -
maximal voluntary contraction force. * p < 0.05 compared to
pre-exercise values.

MVC (%)

Within 24 h-48 h after the SSC exercise the
subjects felt very intense muscle pain (8 - 8, 5 points
approximately; Fig. 6). Besides, the CK activity in the
blood within 72 h after SSC exercise had increased
approximately up to 1350 U/L! (p<0.05, as compared
to the pre-exercise value; Fig. 7).
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Fig. 6. Muscle soreness 24, 48, 72, 96, 120, 144 and 168 h after
SSC exercise (mean+SD). SSC — stretch-shortening exercise (100
drop jumps performed from 0.5 m with counter-movement to 90
degrees in the knee with immediate maximal rebound, with 30 s
interval between jumps).
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Fig. 7. Time course of changes in CK activity within 24, 48
and 72 h after SSC exercise (mean+SD). SSC — stretch-shortening
cycle exercise (100 drop jumps performed from 0.5 m with coun-
ter-movement to 90 degrees in the knee with immediate maximal
rebound, with 30 s interval between jumps. * p < 0.05 compared
to pre-exercise values.

Discussion

The present study is the first to demonstrate that the
shortening-induced FD was unchanged during muscle
fatigue. This is unexpected finding as it was shown that
shortening-induced FD has a positive linear relationship
with the force level during shortening (Maréchal and
Plaghki, 1979; Granzier and Pollack, 1989).

The FD 0f 23 % found in this study for a 40° angular
displacement at an angular speed of 30°/s agrees
perfectly with the 25 % of electrically induced FD
found by de Ruiter et al. (1998) as well as with the 25 %
FD found by Lee and Herzog (2003). However, FD in
fatigued muscle has not been studied before, therefore,
our data cannot be compared with those of others.

There have been previous studies examining
muscle fatigue using shortening contractions (de
Haan et al., 1989). The results from those studies
showed an increased fatigue with shortening than with

isometric contractions. It is well known that the energy
production (and the acto-myosin ATPase rate) in
muscle are increased with shortening (and decreased
with lengthening), (Woledge et al., 1985). If indeed
the crossbridge/ATPase cycle proceeds more readily
during steady muscle shortening, then the increased
fatigue in the shortening mode would be expected:
everything else being similar, Pi-accumulation within
muscle fibers during a fatigue run with shortening
would be greater than in the isometric mode.

However, here we found that ISO and ICI forces
were reduced to the similar extend. Moreover, changes
in MVC and P100 after the SSC exercise are likely
not to be attributed to an increase in the myoplasm
of metabolites, like phosphate and hydrogen ions,
since the duration of the jump (0.5-0.55 s) was too
small for ATP and PCr to be decreased significantly
while the resting period of 30 s was sufficient for
ATP and PCr to be restored. The causes of changes in
muscle performance when performing SSC exercise
are therefore associated with non-metabolic factors,
most likely related with muscle damage (Nicol and
Komi, 1996; Skurvydas et al., 2006).

Decline in MVC force has been considered one of
the most important signs of fatigue (Bigland-Ritchie
and Woods, 1984). Recent data show that most of the
early strength loss results from a failure of excitation-
contraction coupling processes and that a slow loss
of contractile proteins in the days following injury
prolongs the time of recovery (Warren et al. 2002).

After SSC exercise FD measurements were
performed when the muscle was not fully rebuilt.
Indirect symptoms of muscle damage manifested
themselves up to 168 h after the load: the rise of
muscle soreness (Fig. 6) and the increased CK activity
(Fig. 7), prolonged impairment of neuromuscular
performance (MVC) (Fig. 5), as well as the muscle
force evoked by electrical stimulation (Fig. 4). Since
the force is decreased in fatigued muscle, one would
expect the FD to be also decreased compared to the
fresh muscle. This speculation is consistent with
observations in cat soleus in which decreases in force
during shortening by reducing the stimulation voltage
caused a decrease in FD (Herzog and Leonard,
1997). De Ruiter et al. (1998) reduced absolute force
levels to ~73% by stimulating the muscle with 20
Hz instead of 50 Hz; this also reduced the relative
FD to ~73%. Therefore, the FD would be expected
to decline in proportion to the fatigue-related force
loss, however our findings are controversial to this
statement as P100 and MVC force at 72 and 168 h
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remained depressed while FD reached pre-exercise
level (Fig. 3 and 4, 5).

It might only be speculated that during the
SSC exercise weak sarcomeres were damaged and
reorganization of the intermediate filaments took
place. Therefore, the fact that there was no effect of
muscle fatigue on FD observed later in recovery can
suggest that probably a mechanical factor plays an
important role. Indeed, there are strong indications
from the work on isolated fibers that the shortening-
induced FD is caused by an increase of sarcomere
heterogeneity along the fiber length (Granzier and
Pollack, 1989). Moreover, sarcomere heterogeneity
was suggested to manifest itself to greater extend
immediately after eccentric exercise than later in
recovery (Brockett et al., 2001).

Overall, FD was observed here in all subjects
and for all test conditions. Although the detailed
mechanisms underlying FD are still debated, this
study adds the result that, the relative amount of FD
does not appear to be affected by the force level in
fatigued muscle.

Conclusion

The present results clearly show that, in electrically
activated human quadriceps femoris, shortening-
induced force depression is an important phenomenon,
which is of similar magnitude in fatigued and
unfatigued muscle. Nevertheless, and whatever the
exact underlying mechanism may be, the present
results demonstrate that the relative depression of
force output is seen in all subjects; therefore, we think
it is likely that shortening-induced force depression
plays a role in normal everyday movements.
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RAUMENS SUTRUMPEJIMO SUKELTA JEGOS DEPRESIJA ELEKTROSTIMULIACIJA VEIKIAMAME
7ZMOGAUS KETURGALVYJE SLAUNIES RAUMENYJE (QUADRICEPS FEMORIS)
PO TEMPIMO-SUTRUMPEJIMO CIKLO PRATIMU

Dr. Nerijus Masiulis, prof. habil. dr. Albertas Skurvydas, doc. dr. Sigitas Kamandulis, Marius Brazaitis,
Gintaré Dargeviciiité, Vytautas Sukockas, Edita Lingyté, dr. Mindaugas BalcCiiinas

Lietuvos kiino kultiiros akademija

SANTRAUKA

[zometriné raumens susitraukimo jéga, uzregistruota
nedelsiant po raumens sutrumpéjimo, yra mazesné
negu jéga, uzregistruota tik izometrinio susitraukimo

metu, esant tam pac¢iam raumens ilgiui. Toks reiskinys
vadinamas po raumens susitraukimo atsiradusiu jégos
sumazejimu arba jégos depresija (JD). Sio tyrimo tik-
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slas — nustatyti, ar raumeny nuovargis turi jtakos po
raumens sutrumpéjimo atsiradusiai JD, elektros stimu-
liacija suaktyvinus keturgalvi Slaunies raumeni. Sveiki
nesportuojantys vyrai (n=8) atliko izometrini (ISOM) ir
izometrini-koncentrinj-izometrinj (IKI) raumeny susi-
traukimus, sukeltus maksimalios elektros stimuliacijos.
JD buvo nustatyta, lyginant izometring jéga po aktyvaus
raumens sutrumpéjimo su tik izometrine jéga be pries
tai buvusio raumens sutrumpéjimo. Abiem atvejais
matavimai atlikti esant tam paciam raumens ilgiui.
Siekiant nustatyti raumeny nuovargio itaka JD, tiri-
amieji atliko 100 ekscentriniy-koncentriniy Suoliy nuo
50 cm aukscio pakylos pritipdami iki 90 laipsniy per
kelio sanarj. NuSokg tiriamieji nedelsiant maksimaliai
atsispirdavo, o tarp Suoliy buvo 30 s intervalas. Regis-
truotas raumeny skausmas ir kreatinkinazés aktyvumas
kraujyje iki 168 val. po kriivio. Ekscentriniai-koncen-
triniai Suoliai sukélé labai intensyvy raumens skausma

Nerijus Masiulis

Lietuvos kiino kultiiros akademija

Sporto 6, LT-44221 Kaunas, Lietuva

Mob. +370 600 39 099, faks. +370 37 204 515
El. pastas: n.masiulis@lkka.lt

ir padidino kreatinkinazés aktyvuma kraujyje iki
1350 U/L! (p < 0,05, lyginant su reikSme pries kriivi).
Vadinasi, raumens pazeida (sprendZiant i§ netiesioginiy
indikatoriy) buvo reik§minga. Nors JD buvo nus-
tatyta visiems tiriamiesiems nesant nuovargio ir esant
raumeny nuovargiui, tac¢iau JD reikSmingai sumazgjo
tik pra¢jus 10 min po kriivio (p < 0,05). Véliau, atsi-
gavimo metu, jokiy JD pokyciy, palyginti su reikSme
pries kriivi, nebuvo nustatyta. Mechanizmas, lemiantis
JD atsiradima, dar néra Zinomas. Sis tyrimas parod¢, kad
JD nepriklauso nuo raumeny jégos dydzio pavargusiame
raumenyje. Todél darome iSvada, kad nepavargusiame
ir pavargusiame raumenyje JD yra panasi kaip elektros
stimuliacija suaktyvinus keturgalvi §launies raumeni.
Daug tyrimy turés buti atlikta, kol suprasime, kaip JD
daro jtaka miisy kasdieninei veiklai.

RaktaZodZiai: clektros stimuliacija, nuovargis,
izokinetinis testavimas, raumeny pazeida.

Gauta 2009 02 13
Patvirtinta 2009 03 10
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Lietuvos 16—19 mety mokykla baigianciy mokiniy fizinio
aktyvumo jprociai visuomenés sveikatos pozituriu

Doc. dr. Vida JuSkeliené, doc. dr. Stasé Ustilaité
Vilniaus pedagoginis universitetas

Santrauka

Straipsnio tikslas — jvertinti Lietuvos bendrojo lavinimo mokyklas baigianciy 16—19 mety mokiniy fizinio aktyvumo
iprocius, nustatyti fizinio aktyvumo jtakq jy sveikatos potencialui, aprasyti aplinkos tinkamumaq pasimankstinti moky-
kloje bei mokiniy informuotumgq fizinio aktyvumo klausimais. Tyrimo imtis reprezentuoja Lietuvos bendrojo lavinimo
mokykly 11-12 klasiy situacijq. Tyrime dalyvavo 1035 mokiniai is visy Lietuvos apskriciy miesto ir kaimo mokykly.

Tyrimo metodas — anoniminé anketiné apklausa. Statistiné empiriniy duomeny analizé atlikta naudojant SPSS
PC/8.0 statistini paketq. Statistinei analizei panaudotas y? (Chi kvadrato) testas, nepakankamo fizinio aktyvumo poveikis
sveikatai ir savijautai vertintas apskaiciuojant santykinés rizikos rodiklj.

TByrimo rezultatai rodo, kad 60 % Lietuvos bendrojo lavinimo mokyklas baigianciy 11-12 klasiy mokiniy fizinis
aktyvumas yra nepakankamas, jie mankstinasi tik kartais arba visai nesimankstina. Nepakankamas fizinis aktyvumas
bidingesnis merginoms ir dvylikty klasiy mokiniams. Palyginti su 2000 m. duomenimis, neaktyviy vaikiny ir merginy
dalis padidéjo desimtadaliu. Tiems, kurie mankstinasi kartais arba visai nesimankstina, dazno imaus sergamumo,
prastos sveikatos savivertés ir vaisty nuo galvos ir nervinés jtampos vartojimo rizika apie pusantro karto didesné,
palyginti su tais, kurie mankstinasi 2—3 kartus per savaite ir dazniau. Mokyklos aplinka néra palanki mankstinimuisi,
poilsiui ir fizinio aktyvumo jprociams formuotis. Du trecdaliai 16—19 mety mokiniy galimybe pasimankstinti, pasportuoti
per pertraukas ir ,, langus ** jvertino kaip blogq. Mokyklos aplinka ypac nepatenkinti kaimuose ir mazuose mieteliuose
gyvenantys mokiniai. Mokyklq baigianciy mokiniy Ziniy poreikis fizinio aktyvumo ir gridinimosi, protinio darbo higi-

enos, streso valdymo, dopingo ir jo poveikio sveikatai klausimais néra patenkintas.
RaktaZodZiai: 11-12 klasiy mokiniai, fizinis aktyvumas, sveikatos potencialas, mokyklos aplinka.

Ivadas

Visuomeneés sveikatos poZiuriu fizinis aktyvumas
(FA) yra vienas svarbiausiy sveikatos stiprinimo
veiksniy. Optimalus FA uztikrina harmoninga vaiko
raida, gera tiek vaiko, tiek suaugusiojo savijauta ir
darbinguma. Pasaulio sveikatos organizacijos (PSO)
dokumentuose skelbiama, kad nepakankamas FA
kartu su kitais veiksniais (hipertenzija, padidéjusiu
cholesterolio kiekiu kraujyje, antsvoriu, tabako,
alkoholio vartojimu, nepakankamu vaisiy ir darzo-
viy vartojimu) priskiriamas prie svarbiausiy rizikos
veiksniy, turiniy esming reikSme iSsivysciusiy Saliy
gyventoju létiniy neinfekciniy liguy paplitimui ir
mirtingumui (The world health report, 2002). PSO
eksperty skaiciavimais daugiau nei dviejy milijony
gyventoju pasaulyje ir 600 000 gyventoju Europoje
mirties atvejy per metus siejami biitent su hipokineze
(The world health report, 2006). Reguliarus fizinis
aktyvumas padeda kovoti su Sirdies ir kraujagysliy
ligomis (specialisty duomenimis, iSeminés Sirdies
ligos rizika sumazina 2 kartus), taip pat su vis labiau
plintan¢iu nutukimu. Kaip rodo visuomenés sveikatos
tyrimai, apie 150 milijony suaugusiyjy ir 15 milijony
vaiky Europoje yra nutuke (The challenge of obesity
in the WHO European Region, 2005).

Hipokinezés ir jos pasekmiy sveikatai mazinimas —
vienas i$ prioritetiniy PSO uzdaviniy. Vaikystéje ir
paauglystéje sukuriami FA iprociai, t. y. prielaidos

blisimam suaugusio Zzmogaus sveikatos potencialui,
o populiacijos 1étinés ligos ir funkciniai sutrikimai
gali buti veiksmingai jveikti ne tiek pleciant sveikatos
priezitira, kiek ugdant sveika gyvensena, skatinant FA
per Svietima, kuriant sportui ir laisvalaikiui palankia
aplinka, pasitelkiant mokslo laiméjimus, jaunimo
tarnybuy veikla (Sveikata visiems XXI amziuje, 2000;
Diet and physical activity, 2004).

Lietuvos bendrojo lavinimo mokyklas baigianciy
vaikiny ir merginy gyvensenos iprociai ir sveikatos
biiklé galéty biiti savotisku Lietuvos jaunosios kartos
sveikatos potencialo indikatoriumi. Visuomenés svei-
katos moksle sveikatos potencialo savoka apibrézia
asmens ir aplinkos, veikiancios sveikata, galimybes.
Sveikatos potencialas priklauso nuo asmens gebéjimo
prisitaikyti prie socialiniy, ekonominiy ir gamtiniy
pokyc¢iy (Kalédieng ir kt., 1999). Gera sveikatos poten-
ciala rodo imuninis atsparumas, emocinis stabilumas,
adekvacios zinios apie sveikata, sveikatai palankis
gyvensenos jprociai. Viena vertus, 16—19 mety moki-
niai pagal fiziologines ypatybes priskirtini brendimo
baigmés periodui. Kita vertus, uzbaigiamas tam tikros
socializacijos etapas, susijgs su bendrojo lavinimo
mokyklos baigimu. Taigi, $iuo amZiaus tarpsniu
matome tam tikra sveikatos ir gyvensenos rezultata,
kuri Iéme ne tik genetinis potencialas, bet ir Seimos
bei ugdymo salygos. Biitent $iuo amziaus tarpsniu
jau susiformavg ir FA jprociai. Tiek fiziologiniu, tiek
psichologiniu poziiiriu mokyklos baigimo laikotarpis
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gana sudétingas. 11-12 klasiy mokiniy gyvenimo
biidui didziulg reik§mg turi pasirengimas abitliros
egzaminams, papildomas mokymasis kursuose, su
repetitoriais, biisimos specialybés pasirinkimas, kai
atsidiirgs ir 1 savarankisko gyvenimo kelig iSeinantis
jaunas zmogus, neturintis sveikos gyvensenos jguidziy,
sveikatos ir savijautos poZiiiriu yra labiau pazeidzia-
mas. Negebéjimas spresti iskilusiy problemy sukelia
pervargima, psichoemocing itampa, kuri ir pasireiskia
[vairiais psichosomatiniais negalavimais ir sveikatos
sutrikimais, o ilgalaikéje perspektyvoje gali lemti
prastesnij sveikatos potenciala ir Iétiniy neinfekciniy
ligy atsiradima. Taigi, Siuo tyrimu siekiama nustatyti
mokykla baigian¢iy mokiniy fizinio aktyvumo ipro-
Cius, juy galimas sasajas su sveikatos biikle, ugdymu.
Tyrimo tikslas — jvertinti Lietuvos bendrojo lavi-
nimo mokyklas baigian¢iy 16—19 mety mokiniy fizi-
nio aktyvumo iprocius, nustatyti FA jtaka ju sveikatos
potencialui, apraSyti aplinkos tinkamuma mankstintis
mokykloje ir mokiniy informuotuma FA klausimais.

Tyrimo metodai ir organizavimas

Tyrimo imtis reprezentuoja Lietuvos bendrojo
lavinimo mokykly 11-12 klasiy situacija. Bendrojo
lavinimo mokykly atranka vykdyta atsitiktinés atran-
kos biidu, uztikrinant patekimo galimybg visy Lietuvos
apskri¢iy, didmies¢iy, mazy miesteliy ir kaimo moky-
kloms. Tyrime dalyvavo visy Lietuvos apskri¢iy — Vil-
niaus, Kauno, Klaipédos, Siauliy, Panevézio, Alytaus,
Marijampolés, Utenos, Tauragés, TelSiy — miesty arba
rajony bendrojo lavinimo mokykly 11-12 klasiy mo-
kiniai. Ugdymo istaigos atrinktos atsitiktinés atrankos
biidu i§ Lietuvos Respublikos Svietimo ir mokslo mi-
nisterijos bendrojo lavinimo mokykly saraso.

I§ viso tyrime dalyvavo 1035 mokiniai: 48,4 % ju
mokesi vienuoliktose klasése ir 51,6 % — dvyliktose.
Tiriamieji buvo 16—19 mety amziaus, amziaus vidur-
kis 17,72 £+ 0,7 metai; 650 (62,8 %) mergaiciy ir 385
(37,2 %) berniukai; 52,7 % tirtyjy gyvena mieste,
47,3% — kaime ar mazame miestelyje.

Tyrimo pobiidis — paplitimo tyrimas. Tyrimo
metodas — anoniminé anketiné apklausa. Mokiniy
fizinis aktyvumas ir sveikata vertinti naudojant
HBSC (Health Behavior in School aged children...,
2008), t. y. tarptautinio mokyklinio amziaus vaiky
sveikatos ir gyvenimo biido tyrimo, koordinuojamo
PSO Europos biuro, anketos kai kuriuos klausimus
(Zaborskis ir kt., 1996). Siekiant atskleisti mokyklos
aplinkos, palankios / nepalankios mokiniy poilsiui ir
mankstinimuisi, ypatumus ir mokiniy informuotuma

sveikatos klausimais, i klausimyna taip pat jtraukti
kiti originaliis klausimai.

Statistiné empiriniy duomeny analiz¢ atlikta nau-
dojant SPSS PC/8.0 statistini paketa (Statistical Pac-
kage for the Social Sciences, SPSS, Chikago, Spss inc,
1984). Ataskaitoje pateiktas rodikliy pasiskirstymas
absoliuciais skaiciais ir procentais. Statistinei analizei
panaudotas x*(Chi kvadrato) testas. Skirtumas statis-
tiskai reikSmingas, kai pasikliovimo lygmuo p <0,05.
Nepakankamo fizinio aktyvumo poveikis sveikatai
ir savijautai vertintas skaiciuojant santykinés rizikos
rodikli (Sansy santykis) OR su 95 % pasikliautiniais
intervalais PI (Rothman, 1990). OR rodo santyking
sveikatos sutrikimo rizika esant tam tikram ekspozi-
cijos lygiui, priSprieSinant ji lyginamajai ekspozicijos
kategorijai. Kai OR = 1, grupiy su ekspozicija ir be
jos sveikatos sutrikimo tikimyb¢ yra vienoda.

Tyrimo rezultatai

Siekiant i8siaiSkinti 16—19 mety mokiniy fizinio
aktyvumo iprocius, respondentai buvo paprasyti
atsakyti | klausima: ,,Kaip daznai ne kiino kulttiros
pamoky metu mankstiniesi ir sportuoji taip, kad su-
prakaituotum, padaznéty kvépavimas? Rezultatai
pateikiami 1 paveiksle.

W Vaikinai
O Merginos

ho

Kasdien, beveik
kasdien

2-3 kartus per
savaite

*1 5
Kartais
Niekada, beveik 9,1
niekada | 27,3

20 30 40 50 60

| 361

o 4
=
o

Moksleiviy sk. (proc.)

1 pav. 11-12 klasiy mokiniy mankstinimosi daznumas pagal
Iyti

15,8 % tiriamosios populiacijos apklaustyjy teige
besimankstinantys kasdien, 24,4 % — 2-3 kartus per
savaite, 39,9 % — kartais ir 19,8 % — beveik nesi-
mankstinantys. Taigi, 59,8 % mankstinasi kartais arba
visai nesimankstina, toliau analizuojant duomenis §is
fizinio aktyvumo lygis laikytas nepakankamu.

Nustatyti statistiSkai patikimi fizinio aktyvumo
skirtumai pagal lyti ir tarp vienuolikty bei dvylikty
klasiy mokiniy. Nepakankamu fiziniu aktyvumu
dazniau pasizymi mergaités nei berniukai: maZziau-
siai 2—3 kartus besimankstinanciy tarp vaikiny buvo
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73,4 %, o tarp merginy — 36,6 % (p =0,0001). Maziau
fiziskai aktyviy paaugliy tarp dvyliktoky, palyginti
su vienuoliktokais, statistiniai jverciai atitinkamai
64,0 % ir 55,1 %, p = 0,003.

Mokiniams taip pat buvo pateiktas klausimas
apie tai, koki biirelj jie lanko. Kaip parodé apklausos
duomenys, su fizine veikla susijusi, t. y. sporto arba
Sokiy biirelj lanko tik 25,1 % respondenty, statistis-
kai patikimai dazniau vaikinai (37,4 %) nei merginos
(17,8 %, p=0,0001), dazniau vienuoliktokai (30,7 %)
nei dvyliktokai (19,9 %, p = 0,0001). Tarp tu, kurie
atsake, kad ne pamoky mety mankstinasi 2—3 kartus
per savaitg arba dazniau, 91,3 % lanko sporto arba
Sokiy burelius, taigi, savarankiskai besimankstinanciy
yra vos 8,7 % (9,2 % vaikiny ir 8,6 % merginy).

Mokiniy sveikatos buiklé vertinta pagal atsakymus
1anketos klausimus. Respondentai pateiké informacija
apie tai, kiek karty sirgo imiomis ligomis (kvépavimo
taky ir kitomis imiomis infekcinémis ligomis) per
paskutinius metus, patys ivertino savo savijauta pa-
sirinkdami viena i§ atsakymo varianty —,,esu visiskai
sveikas®, ,,nelabai sveikas®, ,,silpnos sveikatos*, atsa-
ké 1 klausimus apie tai, kiek karty per metus vartojo
vaistus nuo galvos skausmo ir nervinés jtampos. Pagal
sergamumo timiomis ligomis rodiklius tiriamieji
pasiskirsté taip: n¢ karto per metus nesirgusiy buvo
18,5 %, 65,4 % sirgo 1-3 kartus per metus, 16,1 % —
4 kartus ir daugiau. Keturis ir daugiau karty sirgusiy
vaikiny / merginy dalis — 8,8 % ir 20,5 % (p = 0,001).
IStyrus sveikatos saviverte nustatyta, kad 74,7 % res-
pondenty save laike visiskai sveikais, 23,3 % —nelabai
sveikais, 0 2,0 % — silpnos sveikatos. Merginos savo
sveikata ir savijautg vertino prasciau: nelabai svei-
kais ir silpnos sveikatos save laiké 20,8 % vaikiny ir
28,0 % merginy (p = 0,01). Siy rodikliy statistiskai
patikimo skirtumo pagal mokiniy amziy (11/12 kla-
s€) nenustatyta. Vertinant mokiniy vaisty vartojimo
daznj paaiskéjo, kad vaistus nuo galvos skausmo 3 ir
daugiau karty per metus vartojo 51,1 % tirtyjy, nuo
nervings jtampos — 14,7 %. Vaisty vartojimas taip pat
biuidingesnis merginoms ir dvylikty klasiy mokiniams,
palyginti su vienuoliktokais: 3 ir daugiau karty vaistus
nuo galvos skausmo vartojo 31,9 % vaikinu ir 62,5 %
merginy (p = 0,001), pagal amziy skirtumas statistis-
kai nepatikimas; nuo nervinés jtampos — 6,8 % vaikiny
ir 19,4 % merginy (p = 0,001), 12,0 % vienuoliktoky
ir 17,2 % dvyliktoky (p = 0,017).

Nustatyta, kad nepakankamo fizinio aktyvumo
reik§mé mokiniy sveikatai yra esminé. 1 lentel¢je
pateikti tyrimo duomenys rodo sveikatos rodikliy
priklausomybe nuo mankstinimosi iprociy.

1 lentelé
Sveikatos sutrikimy rizika atsiZvelgiant |
U g t
fizinio aktyvumo procius
Santykine
Mankstinimosi daznis (n, proc.) | rizika (OR)
Sveikatos rodikliai | 2-3 kartus . ir pasikliau-
it Kartais, I vi tinieji
peiise}v:'il €| niekada | VSO intervalai
ir dazniau (1)
Nesirgo
arba sirgo 366 502 868 |
Umaus 1-3 kartus 87,8 % 81,2% | 83,9 %
sergamumo | per metus
dazni -
L, kS;rrtgu"s Lo 16 | 167 1,66
.. 12,2 % 18,8% | 16,1 % | (1,16-2,37)
dazniau
Sveikas 330 443 773 .
79,1 % 71,7% | 74,7 %
Sveikatos Nelabai
saviverté sveikas, 87 175 262 1,50
silpnos 20,9 % 28,3% | 253 % | (1,12-2,01)
sveikatos
Nevartojo,
Vartoi vartojo 235 271 506 |
artoJo | yio karty | 56,4 % | 43,9% | 48,9 %
vaistus
per metus
nuo galvos Vartoio
skausmo 3 ert qu i 182 347 529 1,65
. 43,6 % 56,1 % | 51,1 % | (1,28-2,12)
daugiau
Nevartojo,
Vartoi vartojo 371 512 883 |
Vartojo i karty | 89,0% | 82.8% | 853 %
vaistus nuo
L. per metus
nervinés Vartolo
itampos | . kzn ) - 46 106 152 1,67
us 11,0% | 172% | 147 % | (1,15-2,42)
daugiau

Kaip matyti, mokiniy, kurie mankstinasi kartais
arba visai nesimankstina, dazno imaus sergamumo
rizika 1,66 karto didesné nei ty, kurie mankstinasi
pakankamai (2—3 kartus per savaitg ir dazniau). Nepa-
kankamai fiziSkai aktyviy mokiniy prastos sveikatos
savivertés rizika 1,5 karto didesné. Mazai judantieji
daZniau vartoja vaistus. Vaisty nuo galvos / nervinés
Itampos vartojimo santyking rizika atitinkamai 1,65 ir
1,67 karto didesné tiems, kurie juda nepakankamai.

Mokyklos aplinkos salygos turi didziule reikSme
gyvensenos, tarp ju ir fizinio aktyvumo, jproCiams
formuotis. 11-12 klasiy mokinius papraséme api-
budinti rekreacijos ir fizinio aktyvumo galimybes
mokykloje (2 lentel¢). Net du trec¢daliai (67,0 %)
respondenty galimybg pasimankStinti, pasportuoti
per pertraukas ir ,Jangus® jvertino pasirinkdami
atsakyma ,,bloga“, apie ketvirtadalis (27,5 %) ja
pavadino ,,patenkinama“ ir tik 7 % — ,,gera“. Galimy-
b¢ naudingai praleisti laika, kai néra pamokos (per
»langus®), prastai vertina dauguma mokiniy: gera ja
pavadino tik penktadalis mokykla baigian¢iyjy, visi
kiti — bloga arba patenkinama. Kaimuose ir mazuose
mieteliuose gyvenantys mokiniai (84,1 %), palyginti
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su didziyjy miesty gyventojais (77,0 %), prasciau
vertina galimybg¢ naudingai praleisti laika, kai néra
pamokos (per ,,langus®) (p = 0,004). Skirtingy ly¢iu
bei 11 ir 12 klasiy mokiniy vertinimai nesiskyré.

2 lentele

11-12 klasiy mokiniy mokyklos aplinkos veiksniy vertinimas

(n, proc.)
Alinkos veiksniai Aplinkos jvertinimas
P Gera Patenkinama | Bloga
Galimybé¢ naudingai praleisti 203 18 404
1a1qu Il)‘ear‘ rﬁ;agﬂ:f)‘"kos (196%) |  (@14%) | (39,0%)
Galimybé pasimankstinti, 75 266 694
pasportuonl:;gr l?Se“rtraukas ir (7.2%) 257%) | (67.1%)

Siekiant i$siaiSkinti mokiniy informuotuma, buvo
uzduotas klausimas, ar jiems pakanka ziniy tam
tikrais sveikos gyvensenos klausimais, taip pat, i$
kokiy Saltiniy tos informacijos jie gauna (i$ mokytoju,
18 tévy, 18 kity Saltiniy).

Informuotumo sveikatos klausimais situacija vaiz-
duoja 3 lentel¢je pateikti tyrimo duomenys.

Kaip rodo tyrimo rezultatai, kas penktas mokinys
savo turimg informacija fizinio aktyvumo ir grudi-
nimosi klausimu vertino kaip nepakankama. Apie
trecdalis apklaustyju teigé jos pakankamai gave
mokykloje ir beveik tiek pat ieskojo ir rado kituose
Saltiniuose. Vaikinai (36,4 %) daZniau nei merginos
(29,2 %) ieskojo tokios informacijos kituose Sal-
tiniuose (p = 0,05). Kaip matyti i§ 3 lentelés, apie
tre¢dalis respondenty savo zinias protinio darbo
higienos ir streso valdymo klausimais, gautas mo-
kykloje, taip pat vertina kaip nepakankamas. Apie
desimtadaliui tirtyjy tokiy ziniy suteiké tévai, o nuo
trecdalio iki pusés tiriamojo kontingento ieSkojo Sios
informacijos savarankiskai. Dopingas ir jo poveikis
sveikatai, kaip rodo duomenys, taip pat yra aktualus
klausimas beveik pusei vaikiny ir merginy, jie yra
ieSkoj¢ tokio pobudzio informacijos savarankiskai.
Asmens higienos klausimai mokykloje geriausiai
atskleidziami, daugiau nei penktadalis respondenty

teigé gave tokiy ziniy Seimoje. Nepaisant to, apie
trec¢dalis apklaustyjy dar papildomai domejosi asmens
higienos tema savarankiskai.

Tyrimo rezultaty aptarimas

Vertinant 16—19 mety bendrojo lavinimo moky-
kla baigian¢iy mokiniy fizinio aktyvumo jprocius
nustatyta, kad daugiau nei pusés tirtyju (59,7 %)
mokiniy fizinio aktyvumo lygis yra nepakankamas.
Palyginti su 2000 m. analogisko tyrimo duomeni-
mis (11-12 klasiy mokiniy sveikata ir jos poky¢iai
per 5 metus, 2006), tokiy mokiniy buvo 50,0 %.
Pazymétina ir tai, kad kas penktas vienuoliktokas ir
dvyliktokas beveik visiSkai nesimankstina. Nepakan-
kamu fiziniu aktyvumu dazniau pasizymi mergaités
nei berniukai ir dvyliktokai nei vienuoliktokai. Ti-
kétina, kad dvyliktoky fiziniam aktyvumui reikSmés
turi padidéjgs mokymosi kriivis prie§ egzaminus. Su
fizine veikla susijusius burelius lanko kas ketvirtas
mokinys, savarankiskai besimankStinanciy tarp tirtyjy
maziau nei desimtadalis.

Darniai mokinio raidai reguliari fizin¢ veikla ir
griudinimas yra gyvybiskai svarbiis. PSO ekspertai
rekomenduoja dienotvark¢ planuoti taip, kad vi-
dutinio intensyvumo fiziné¢ veikla (kai padaznéja
kvépavimas, suprakaituojama) kasdien sudaryty ne
maziau kaip vieng valanda (Diet and physical activity:
a public health priority). Kiti autoriai (Cavill ir kt.,
2006) pateikia tokias fizinio aktyvumo rekomendaci-
jas vyresniesiems paaugliams: kasdienis éjimas pés-
¢iomis arba vaziavimas dviraciu { mokykla, 3—4 sa-
varankiskos ar organizuotos kiino kultiiros pratybs
per savaitg ir savaitgalio sportiné veikla — plaukimas,
greitas ¢jimas, vaziavimas dviraciu ir pan.

Kaip rodo kity autoriy tyrimai, hipokinez¢ Siuolai-
kin¢je visuomenéje biidinga ne tik suaugusiesiems,
bet ir vaikams. 2005-2006 mety tarptautinis jau-
nesniy mokiniy gyvensenos HBSC tyrimas (Health
behavior in School-aged children, 2008) rodo, kad

3 lentele

11-12 klasiy mokiniy atsakymy apie informacijos sveikatos klausimais pakankamumgq ir

Jjos Saltinius pasiskirstymas pagal lyti (proc.)

. . . . Mokykloje informacijos gavau Negavau, bet informacija | Negavau, bet suzinojau
,Per pamokas, klasés valandéles, uzklasinius renginius - - T e 1 s
.. R © Pakankamai Nepakankamai suteike tévai i$ kity Saltiniy
Tu gavai informacijos Siomis temomis®:
\% M \% M \ M \% M
Fizinis aktyvumas ir gridinimasis bei sveikata 33,8 422 19,0 20,3 10,9 8,3 36,4 29,2
Asmens higiena 39,2 48,8 6,8 5,4 22,9 20,6 31,2 25,2
Protinio darbo higiena/tinkamas darbo ir poilsio rezimas 23,4 21,5 27,3 33,2 13,5 11,1 35,8 34,2
Stresas ir jo valdymas 11,4 10,9 31,9 32,3 11,4 12,0 452 44,8
Dopingas ir jo poveikis sveikatai 20,5 14,3 30,4 36,5 3,9 3,7 452 45,5

*V — vaikinai, M — merginos
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tarp 11-15 m. Lietuvos paaugliy kasdien maziausiai
valanda juda tik apie ketvirtadalis: tarp vienuoli-
kmeciy — 27 % berniuky ir 20 % mergaiciy, tarp
trylikameciy — 22 % berniuky ir 13 % mergaiciy, tarp
penkiolikmeciy — 19 % berniuky ir 13 % mergaiciy.
Tokio paties tyrimo, atlikto prie§ deSimtmeti, duome-
nimis (Zaborskis, 2001), fiziSkai aktyviy 11-15 mety
vaiky tarp berniuky buvo 44,0-46,4 %, tarp mergai-
¢iy — 15,2-24,3 %. Analizuojant tarptautiniu mastu
2005-2006 m. tyrimo duomenis (Health behavior
in School-aged children, 2008), geriausia paaugliy
fizinio aktyvumo situacija yra Slovakijoje, ten tarp
skirtingy amziaus kategorijy tyréjai nustate 4651 %
aktyviy berniuky ir 29-43 % mergaiciy. PrasCiausia
padétis atskleista Sveicarijoje, Izraelyje, Pranciizi-
joje, Rusijoje, ten aktyviy skirtingy amziaus grupiy
berniuky dalis sudaro 15-20 %, mergaiciy —5—11 %.
Lietuvos sveikatos 1997-2010 m. programoje (Lie-
tuvos sveikatos programa, 1998) keliamas tikslas iki
2010 m. fiziskai aktyviy moksleiviy skaiciy padidinti
50 %, o tarp jaunesniy nei 65 m. fiziSkai pasyviy
suaugusiujy — sumazinti 30 %. Siy tiksly numatoma
pasiekti propaguojant sporta ir fiziskai aktyvia veikla
laisvalaikiu, formuojant teigiama visuomeneés poziii-
ri ir prieinamuma visiems gyventojy socialiniams
sluoksniams, kuriant palankia aplinka miestuose,
regionuose. Taciau, kaip matyti i§ misy 16—19 mety
mokiniy tyrimo ir HBSC 11-15 mety mokiniy tyrimy
rezultaty, fiziSkai aktyviy mokiniy skai¢ius su amziu-
mi ir laikui bégant maz¢ja. Tod¢l kyla abejoniy, ar
Sios programos tikslai bus jgyvendinti.

11-12 klasiy mokiniy tyrimo duomenys rodo,
kad nepakankamas fizinis aktyvumas turi esming
reikSme ju sveikatai. Mokiniams, kurie mankstinasi
kartais arba visai nesimankstina, daZzno timaus ser-
gamumo, prastos sveikatos savivertés ir vaisty nuo
galvos skausmo ir nervinés itampos vartojimo rizika
1,5-1,7 karto didesné¢, palyginti su tais, kurie manks-
tinasi 2-3 kartus per savaitg ir dazniau. Taigi, gyve-
nimo budas, t. y. optimalus darbo ir poilsio rezimas,
skiriant pakankamai démesio fiziniam aktyvumui,
S§io amziaus tarpsnio mokiniams yra labai svarbus.
Nors tarp 16—19 mety asmeny létiniy ligy paplitimas
dar néra toks didelis kaip tarp suaugusiyjy, taciau
tyrimo duomenys atskleidé nepakankama mokykla
baigianc¢iy mokiniy sveikatos potenciala. Tiriamajam
kontingentui biidingas prastas imuninis reaktyvumas
—kas SeStas mokinys per metus daznai sirgo imiomis
ligomis. Nelabai sveiku ar silpnos sveikatos save
laiko kas ketvirtas vaikinas ar mergina. Daugiau nei
pusé vienuoliktoky ir dvyliktoky 3 ir daugiau karty

per metus vartojo vaistus nuo galvos skausmo, apie
SeStadalj —nuo nervinés jtampos. Sveikatos sutrikimai
budingesni mergaitéms ir baigiamosios, dvyliktos,
klasés mokiniams. Prastas sveikatos potencialas
sietinas su létiniy ligy grésme suaugusiyjy amziuje.
Kaip teigia PSO tyr¢jai (The link between physical
activity and morbidity and mortality, 2007), fizinis
aktyvumas padeda sumazinti hipertenzijos, diabe-
to, storosios zZarnos vézio pavojy, stiprinti kaulus,
raumenis, raiscius, kontroliuoti kiino masg, iSvengti
nerimo ir depresijos, taip pat pagerina psichoemocing
savijautg ir gyvenimo kokybg. Vaikystéje ir paau-
glystéje susidaro fizinio aktyvumo igudziai visam
gyvenimui, todél jaunimo kiino kultiiros ugdymo ir
fizinés veiklos skatinimo svarba pabréziama dauge-
lyje visuomenes sveikatos dokumenty (Why Move
for Health). Fiziniai pratimai ir griidinimasis yra ne
tik sveikatos sutrikimy profilaktikos, bet ir gydymo
bei korekciné priemoné, pavyzdziui, koreguojant
laikysenos sutrikimus, sergant létinémis ligomis.
Sveika ir saugi aplinka mokykloje — viena i§ pa-
grindiniy salygu sveikatos nuostatoms ir jpro¢iams
formuotis, sveikatai stiprinti. Taciau, kaip rodo tyrimo
duomenys, ji 11-12 klasiy mokiniams néra pakanka-
mai sveika ir komfortiska. Analizuojant respondenty
atsiliepimus paaiskéjo, kad du trecdaliai respondenty
galimybg pasimankstinti, pasportuoti per pertraukas
ir ,,Jangus® jvertino kaip bloga, o kaip gera pazyméjo
tik kas keturioliktas; galimyb¢ naudingai praleisti
laika, kai néra pamokos (per ,Jangus‘), gera pava-
dino tik penktadalis apklaustyju. Mokyklos aplinka
ypa¢ nepatenkinti kaimuose ir mazuose mieteliuose
gyvenantys mokiniai. Palankios salygos galéty padéti
atsipalaiduoti po statinio kruvio, kai ilga laika sédi-
ma suole, sumazinti stresa ir psichologing itampa,
o ilgalaikéje perspektyvoje — i§vengti pervargimo
ir sveikatos sutrikimy. Taciau dauguma Lietuvos
mokykly negali uztikrinti savo ugdytiniams vieno i$
pagrindiniy higienos reikalavimy — kaitalioti protini
ir fizini darba mokymosi eigoje. Mokyklos aplin-
kos veiksnius reglamentuoja higienos normos (HN
21:2005 ,,Bendrojo lavinimo mokykla. Bendrieji
sveikatos ir saugos reikalavimai), sveikos ir saugios
aplinkos mokykloje kiirimas taip pat yra ,,Universa-
liyjy sveikatos ugdymo, rengimo Seimai ir lytiSkumo
ugdymo programy” (2000) neformaliosios sveikatos
ugdymo dalies vienas i$ pagrindiniy uzdaviniy. Teisé¢
mokytis sveikoje ir saugioje aplinkoje itvirtinta ir
Lietuvos teisés aktuose — Lietuvos Respublikos vai-
ko teisiy apsaugos istatyme, Lietuvos Respublikos
Svietimo istatyme. Fizinio aktyvumo suvarzymas,
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Visuomenés sveikatos centry ataskaity duomenimis,
yra susijgs su tuo, kad triikksta sporto saliy, bijant
narkotiky platinimo kai kuriose mokyklose vaikams
per pertraukas draudziama iSeiti | lauka, nepakanka
aikstynuy, sporto inventoriaus, per trumpos pertraukos,
néra fiziSkai aktyvaus laisvalaikio ipro€iy ir tradici-
ju ne tik Seimose, bet ir mokykloje. [ Sia problema
reikeéty atkreipti Svietimo organizatoriy démesi, nes
hipokinezés problema vaiky populiacijoje turi di-
dziule itaka labiausiai paplitusiy sveikatos sutrikimy
—laikysenos, regos, nutukimo, sergamumo persalimo
ligomis — profilaktikai. Fizinio aktyvumo didinimas
mokykloje padéty sumazinti vis didesng grésme ke-
liantj vaiky psichikos sveikatos ir elgesio sutrikimy
paplitimo mastg ir padidinty mokyklos patraukluma
apskritai, prisidéty prie zalingy ipro€iy prevencijos.

Fizinio aktyvumo skatinimas uzima svarbia vieta
ivairiy Saliy ugdymo sistemose. Mokykloje formuo-
jami fizinio aktyvumo iprociai ir tradicijos, populia-
rinamas aktyvus laisvalaikis, zaidimai atvirame ore,
mokoma prisitaikyti fizinio aktyvumo formas pagal
geb¢jimus, sveikata, pateikiamos rekomendacijos
dél fizinio aktyvumo apim¢iy, ugdoma sveiko ir
grazaus kiino samprata. Lietuvoje ,,Universaliosios
sveikatos ugdymo, rengimo Seimai ir lytiSkumo ug-
dymo programos® (2000) integruojamos bendrojo
lavinimo mokykloje, apima desimt pagrindiniy temu,
tarp kuriy yra ir ,,Asmens higiena®, ,,Darbas, poilsis
ir fizinis aktyvumas®, ,Ligos ir ju prevencija“. Sios
temos mokykloje déstomos spiralés principu, t. y. pa-
grindiniai klausimai tam tikrais intervalais kartojami
per visa mokymosi laika, atsizvelgiant { ugdytiniy
amziy, socialinius, psichologinius veiksnius, vaiko
ir paauglio sveikatos aktualijas. Nors pakankamos
zinios dar neuztikrina sveikos gyvensenos (svarbios
nuostatos, apsisprendimas, ipro¢iai ir kt.), bet tai
bitina prielaida sveikos gyvensenos formavimui.
Baigianciyju mokykla ir | savarankiska gyvenimo
kelig iSeinan¢iy mokiniy sveikatos zinios turéty bati
pakankamos. 11-12 klasiy tyrime mokiniy informuo-
tumo fizinio aktyvumo ir griidinimosi tema analizé
atskleidé nepalankia situacija. Savo turima informa-
cija kaip nepakankama vertino kas penktas paauglys.
Tokio pobtidzio informacija yra placiai prieinama
tiek sveikatos ugdytojams, mokytojams, tiek tévams,
todel tai, kad jos gaunama per mazai, matyt, rodo
nepakankama ugdytojuy démesi. Mokykloje pastaraji
deSimtmeti igyvendinta nemazai Sviet¢jiSky projekty,
skirty svaiginamujy medziagy vartojimo, ZIV/AIDS
prevencijai mokykloje, o fizinio aktyvumo tema,
matyt, nepelnytai ignoruojama.

Analizuojant mokiniy informuotuma protinio dar-
bo higienos ir streso valdymo klausimais matyti, kad
Siy ziniy jiems taip pat tritkksta. Pakankamas fizinis
aktyvumas mokinio dienos rezime ir yra svarbiausias
streso ir pervargimo prevencijos veiksnys, taciau jo
nauda, matyt, néra akivaizdziai suvokiama. Tai pa-
tvirtina ir Ktino kultiiros ir sporto departamento uz-
sakymu atlikto tyrimo rezultatai (Lietuvos 7-80 mety
amziaus gyventojy pozitris | kiino kultiiros pratybas
ir dalyvavimas jose, 2007). Tarp 7-18 mety mokiniy
20,3 % berniuky ir 21,6 % mergaiciy kaip pagrinding
sporto teikiama nauda nurodé fizinio pasirengimo
ger¢jima. Sveikatos prioriteta maté nedidelé tirtyjy
dalis: 13,4 % berniuky ir 14,3 % mergaiciy teige,
jog sportuojant geréja fiziné ir psichiné sveikata,
tik 6,4 % berniuky ir 8,4 % mergaiciy pabrézé, kad
sportas padeda atsipalaiduoti; kova su nutukimu ak-
centavo 4,5 % berniuky ir 6,2 % mergaiciy. Mokiniai
pazymegjo ir bendravimo prioritetus: 15 % berniuky
ir 12,5 % mergaiciy teige, kad sportas padeda siekti
tiksly, 11,1 % berniuky ir 13,6 % mergaiciy mané,
kad maloniai praleidZiamas laikas; 5 % abieju lyCiu
atstovy pazymeéjo, kad sportas padeda uzmegzti nau-
jas pazintis; 6 % berniuky svarbu, kad sportas skatina
lenktyniavima, kovos dvasia, 5,3 % — formuoja cha-
rakter] (mergaitéms atitinkamai 2,8 % ir 2,1 %).

ISvados

1. 60 % Lietuvos bendrojo lavinimo mokyklas
baigianciy 11-12 klasiy mokiniy fizinis aktyvumas
yra nepakankamas, jie mankstinasi tik kartais arba
visai nesimankstina. Palyginti su 2000 m., neakty-
viy vaikiny ir merginy dalis padidéjo deSimtadaliu.
Nepakankamas fizinis aktyvumas biidingesnis mer-
ginoms ir baigiamyjy, dvylikty, klasiy mokiniams.
Su fizine veikla susijusi biirelj lanko tik ketvirtadalis
apklaustyjy.

2. Nepakankamas fizinis aktyvumas turi esming
reikSme $io amziaus mokiniy sveikatai. Tiems, kurie
manks§tinasi kartais arba visai nesimankstina, dazno
maus sergamumo, prastos sveikatos savivertés ir
vaisty nuo galvos skausmo bei nervinés jtampos var-
tojimo rizika 1,5-1,7 karto didesn¢, palyginti su tais,
kurie mankstinasi 2—3 kartus per savaitg ir dazniau.

3. Mokyklos ugdymo aplinka néra palanki manks-
tinimuisi, poilsiui ir fizinio aktyvumo jpro¢iams for-
muotis. Du trecdaliai 16—19 mety mokiniy galimybg
pasimankstinti, pasportuoti per pertraukas ir ,,Jangus
tvertino kaip bloga, galimybg naudingai praleisti
laika, kai néra pamokos (per ,langus‘), gera pava-
dino tik penktadalis apklaustyju. Mokyklos aplinka
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ypac nepatenkinti kaimuose ir mazuose mieteliuose
gyvenantys mokiniai.

4. Mokykla baigian¢iy mokiniy ziniy poreikis
kai kuriais sveikatos klausimais néra patenkintas:
fizinio aktyvumo ir griidinimosi tema savo turima
informacija kaip nepakankama vertino kas penktas
vaikinas ar mergina. Ziniy protinio darbo higienos,
streso valdymo, dopingo ir jo poveikio sveikatai
klausimais triiksta tre¢daliui mokiniy.
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HABITS OF PHYSICAL ACTIVITY IN A VIEW OF PUBLIC HEALTH PERSPECTIVE AMONG 16-19 YEAR
STUDENTS GRADUATING FROM SECONDARY SCHOOL

Dr. Vida Juskeliené, Dr. Stasé Ustilaité
Vilnius Pedagogical University

SUMMARY

The aim of this paper was to determine the habits of
physical activity among 16-19 year students graduating
from secondary school, to identify the impact of
physical activity on their health potential, to describe
the surroundings at school and their availability for
student’s exercise, and to ascertain their intelligence in
questions related to physical activity and health.

The study sample represents Lithuanian
schoolchildren aged 16-19 years who attended 11-12
form of secondary schools. In total the study population
consisted of 1035 persons from all Lithuanian districts:
48,4% 11-formers, and 51,6% 12-formers; 650 (62,8%)
girls and 385 (37,2%) boys; 52,7% living in the city,
47,3% - in the rural areas. The study was based on
anonymous questionnaire. Students’ physical activity
and health were evaluated using HBSC (Health
Behaviour in School aged children) questionnaire.
Also original questions related to school surroundings
and students information were included. For statistical
analysis SPSS PC (version 8) program was used. To

assess contingency tables, Xz-test was used. To establish
the impact of insufficient physical activity on health the
Odds Ratio (OR) with Confidence intervals (CI) was
calculated.

The survey results showed that 40.3% students
exercise at least 2-3 times a week to sweat out and
to increase breathing rate (omitting physical culture
lessons at school), the rest of them (59.7%) reported
lower physical activity (exercise sometimes or
never). The same indicator at 2000 was 50.0%. Low
physical activity were more characteristic to girls than
boys (73.4% and 36.6%, p=0.0001), and 12 grade
schoolchildren compared to 11 grade (64.0% and
55.1%, p=0.003). Only one third of students attend
organized out-of-school club related to physical activity
(sport or dances). Insufficient physical activity has the
essential impact on health potential. Risk of frequent
morbidity, self-reported health status and frequent use
of medicines for headache and nervous strain was 1.5-
1.7 times higher to those who exercise sometimes or



74

SPORTO MOKSLAS

never compared to those who exercise 2-3 and more
times per week.

School surroundings are not quite healthy and
comfortable for Lithuanian students. Two thirds of
students (67,0%) evaluated possibility to exercise
during brakes as bad. The possibility to use to advantage
the brakes when there are no lessons during the day at
school (the “windows”) was evaluated positively only
by one fifth part of the respondents.

Vida Juskeliené

Vilniaus pedagoginio universiteto

Sporto ir sveikatos fakulteto Sveikatos ugdymo katedra
Studenty g. 39, LT-08106 Vilnius

Tel.: +370 527 52 196

El. pastas: vida.juskeliene@vpu.lt

The study showed that the information on some health
topics students are getting at school is not sufficient.
Every fifth respondent evaluated their information on
physical activity and hardening as insufficient. One
third part of them feels lack of information on headwork
hygiene, stress management and doping influence on
health.

Keywords: physical activity of 11-12 form students’
health potential, school surroundings.

Gauta 2009 02 15
Patvirtinta 2009 03 10
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INFORMACIJA AUTORIAMS

Zurnalui pateikiami originaliis, neskelbti kituose
leidiniuose straipsniai, juose skelbiama medziaga turi
biiti nauja, teisinga ir tiksli, logiskai isanalizuota ir
aptarta. Mokslinio straipsnio apimtis —iki 12—15 pus-
lapiy (skaiciuojant tekstq, paveikslus ir lenteles).

Straipsniai skelbiami lietuviy ir angly kalbomis su
issamiomis lietuviy ir angly kalby santraukomis.

Du rankrascio egzemplioriai ir diskelis arba kom-
paktinis diskas siunciami zurnalo ,, Sporto mokslas “
atsakingajai sekretorei dr. E. Kemerytei-Riaubienei
Siuo adresu:

Lietuvos olimpiné akademija

p.d. 1208

LT-01007, Vilnius ACP

Gaunami straipsniai registruojami. Straipsnio ga-
vimo data nustatoma pagal Vilniaus pasto zymeklj.

Straipsnio struktiiros ir jforminimo reikalavimai:

AntraStinis puslapis: 1) trumpas ir informatyvus
straipsnio pavadinimas; 2) autoriy vardai ir pavar-
dés, mokslo vardai ir laipsniai; 3) institucijos, kurioje
atliktas tiriamasis darbas, pavadinimas; 4) autoriaus,
atsakingo uz korespondencijq, susijusiq su pateiktu
straipsniu, vardas, pavardé, adresas, telefono (fakso)
numeris, elektroninio pasto adresas, 5) visy ben-
draautoriy mokslinés darbo kryptys ir elektroniniai
adresai.

Santrauka (ne maziau kaip 300 Zodziy) lietuviy ir
angly kalbomis. Santraukoje nurodomas tyrimo tiks-
las, objektas, trumpai aprasoma metodika, pateikiami
tyrimo rezultatai ir isvados.

RaktaZodZiai: 3-5 informatyviis Zodziai ar frazes.

Ivadas (iki 500 zZodziy). Jame nurodoma tyrimo
problema, aktualumas, istirtumo laipsnis, Zymiausi
tos srities mokslo darbai, tikslas. Skyriuje cituojami
literatiiros Saltiniai turi turéti tiesioging rysi su eks-
perimento tikslu.

Tyrimo metodai. Aprasomi originaliis metodai
arba pateikiamos nuorodos i literatiiroje aprasytus
standartinius metodus. Tyrimo metodai ir organiza-
vimas turi biti aiskiai isdéstyti.

Tyrimo rezultatai. Issamiai aprasomi gauti re-
zultatai, pazymimas jy statistinis reikSmingumas,
pateikiamos lentelés ir paveikslai.

Tyrimo rezultaty aptarimas ir iSvados. Tyrimo
rezultatai lyginami su kity autoriy skelbtais duomeni-
mis, atradimais, jvertinami jy tapatumai ir skirtumai.
Pateikiamos aiskios ir logiskos isvados, paremtos
tyrimo rezultatais.

Literatiira. Literatiiros sqrase cituojama tik publi-
kuota moksliné medziaga. Cituojamy literatiiros sal-
tiniy turi biiti ne daugiau kaip 15. Literatiiros sqrase
Saltiniai numeruojami ir vardijami abécélés tvarka
pagal pirmojo autoriaus pavarde. Pirma vardijami
Saltiniai lotyniskais rasmenimis, paskui — rusiskais.

Literatiiros apraso pavyzdZiai:

1. Bekerian, D. A. (1993). In search of the typical
eyewitness. American Physiologist, 48, 574-576.

2. Staras, V., Arelis, A., Venclovaite, L. (2001).
Lietuvos motery irkluotojy treniruotés vyksmo ypa-
tumai. Sporto mokslas, 4(26), 28-31.

3. Stonkus, S. (Red.) (2002). Sporto terminy zo-
dynas (1l leid.). Kaunas: LKKA.

Straipsnio tekstas turi biti isspausdintas kom-
piuteriu vienoje standartinio (210x297 mm) balto
popieriaus lapo puséje ,, Times New Roman * sriftu,
12 pt, per du intervalus tarp eiluciy. Puslapiai turi
biiti numeruojami virsutiniame desSiniame kraste,
pradedant antrasStiniu puslapiu, kuris paZymimas
pirmuoju numeriu.

Straipsniai, pateikiami diskelyje ,,Floppy 3,5
arba kompaktiniame diske, turi biiti surinkti A4 for-
matu. Skenuoty paveiksly pavadinimai pateikiami po
paveikslais surinkti ,, Microsoft Word for Windows *
programa. Paveikslai Zymimi eilés tvarka arabiskais
skaitmenimis, pavadinimas rasomas po paveikslu,
spausdinami ant atskiry lapy. Paveikslai pateikiami
tik nespalvoti.

Kiekviena lentelé privalo turéti trumpq antraste ir
virs jos pazymeétq lentelés numeri. Visi paaiskinimai
turi biiti tekste arba trumpame priede, isspausdintame
po lentele. Lentelés spausdinamos ant atskiry lapy,
per pusantro intervalo tarp eiluciy.

Paveikslaiir lentelés, padaryti ,, Microsoft Exel for
Windows “ programa, neturi biiti perkelti i programq
., Microsoft Word for Windows “, jy vieta tekste turi
biiti nurodyta kairéje parastéje piestuku.

Neatitinkantys reikalavimy ir netvarkingai pa-
rengti straipsniai bus grqzinami autoriams be jver-
tinimo.

Kvieciame visus bendradarbiauti ,, Sporto moks-
lo* zurnale, skelbti savo darbus.

Prof. habil. dr. Povilas KAROBLIS
,,Sporto mokslo “ Zurnalo vyr. redaktorius
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INFORMATION FOR AUTHORS

General information:

The articles submitted to the journal should con-
tain original research not previously published. The
material should be new, true to fact and precise, with
logical analyzis and discussion. The size of a scientific
article —up to 12-15 printed pages.

The articles are published both in the Lithuanian
and English languages.

Two copies of the manuscript and floppy disk or com-
pact disc should be submitted to the Executive Secretary
of the journal to the following address:

Dr. E. Kemeryté-Riaubiené, Executive Secretary of
the journal ,,Sporto mokslas *

Lithuanian Olympic Academy
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All manuscripts received are registered. The date of
receipt by post is established according to the post-mark
of the Vilnius post-office.

Requirements for the structure of the article:

The title page should contain: 1) a short and infor-
mative title of the article; 2) the first names and family
names of the authors, scientific names and degrees; 3)
the name of the institution where the work has been
done; 4) the name, family names, address, phone and
fax number, E-mail adress of the author to whom cor-
respondence should be sent, 5) E-mail adresses and
scientific characteristics of all the authors.

Summaries with no less than 300 words should be
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The summary should state the purpose of the research,
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most important findings and conclusions.
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the investigation, the extent of its solution, the most
important papers on the subject, the purpose of the
study. The cited literature should be in direct relation
with the purpose of the experiment in case.

The methods of the investigation. The original
methods of the investigation should be stated and/or
references should be given for standard methods used.
The methods and procedure should be identified in
sufficient detail.

The results of the study. Findings of the study
should be presented comprehensively in the text, tables
and figures. The statistical significance of the findings
should be noted.

The discussion of the results and conclusions of the
study. The results of the study should be in relationship and
relevenace to published observations and findings, empha-
sizing their similarities and differences. The conclusions
provided should be formulated clearle and logically and
should be based on the results of the research.

References. Only published scientific material
should be included in the list of references. The list of
references should not exceed 15 sources. References
should be listed in alphabetical order taking account
of the first author First references with latin characters
are listed, and then — slavic.
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The text of the article must be typed on white stan-
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Once the article is supplied in a floppy disk “Floppy
3,5 or a compact disk it must bear A4 format The titles
of the scanned figures are placed under the figures, using
., Microsoft Word for Windows “ program. All figures
are to be numbered consecutively giving the sequential
number in Arabic numerals, giving the title under the
figure, printed on separate sheetes of paper.

Each table should have short name and number
indicated above the table. All explanations should be
in the text of the article or in the short footnote added
to the table. The abbreviations and symbols given in
the tables should coincide with the ones used in the
text and/or figures.

Once produced by “Microsoft Exel for Windows”
program, figures and tables should not be transfered to

“Microsoft Word for Windows” program. The location
of the figure should be indicated by pencil in the left
margin of the text.

The manuscripts not corresponding to the require-
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your kind cooperation in publishing the articles.
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